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ABSTRACT 
School operators are looking for ways to improve efficiency by reducing costs. One 
approach is to examine costs along the supply chain using technology to reduce identified 
costs. The purpose of this study was to identify key attributes that affect a school nutrition 
program’s willingness to adopt technology for supply chain management (SCM).  
A survey design was used to gather data from the 500 school districts with the highest 
enrollment in the United States. An online questionnaire with a 5-point Likert-type scale (1 = 
strongly disagree, 5 = strongly agree) gathered data from school nutrition program 
professionals about their supply chain and information orientations and their willingness to 
engage in technology-enabled SCM initiatives. The response rate was 31.8%. 
Descriptive statistics were used to analyze demographic traits of the respondents and 
their school district. Typical respondents were females, 51–60 years old, with an advanced 
college degree and 20 or more years of foodservice experience. On average the respondent’s 
school nutrition program was operated by the school district (92.4%), employed fewer than 
500 workers (77.3%), was financially solvent (71.5%), and did not centralize food 
purchasing (60.2%), production (84.7%), or delivery functions (60.2%).  
Respondents extensively utilized software within their departments and to exchange 
information with other departments in the school district, with other members of their supply 
chain, and also with their customers. Factor analysis identified three factors of supply chain 
orientation: Trust (M = 4.40), Top Management Support (M = 2.73), and Commitment (M = 
3.92). Information Management Practices (M = 4.17) was identified for information 
orientation, and the average rating for Overall Information Management was 4.30. In general, 
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respondents were willing to adopt technology for SCM initiatives (M = 3.98). Multiple 
regression analysis determined that supply chain orientation but not information orientation 
predicted a willingness to adopt technology for SCM.  
School nutrition personnel are well-advised to gain top management support prior to 
engaging in projects to implement technology for SCM initiatives and to select supply chain 
partners to whom they are fully committed and trust. Future research is needed to further 
explore SCM technology initiatives already underway in school districts. 
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CHAPTER 1. INTRODUCTION 
School nutrition programs are facing growing financial problems with recent rises in 
costs for food, supplies, and labor. According to the School Nutrition Association (SNA, 
2008), schools faced sharp price increases in milk (14%), whole-grain bread (15%), and eggs 
(31%) between April 2007 and 2008. Many districts are dependent on federal reimbursement 
subsidies for covering program costs, yet reimbursement rates have risen less than 3% 
annually since 1999 (SNA, 2008). With the gap between revenues and costs widening, 
schools operators are looking for ways to improve the efficiency of their operations by 
reducing costs that do not add customer-perceived value to products and services. 
In 2006, to address the rising cost issue, members of the SNA met with food brokers, 
distributors, and manufacturers to discuss how they might work together to create and 
operate a more efficient supply chain (SNA, 2006). Mentzer et al. (2001) defined the supply 
chain as: “A set of three or more organizations directly involved in the upstream or 
downstream flows of products, services, finances, and/or information flow from a source to a 
customer” (p.10). Although one may envision a chain of businesses connected in a one-to-
one relationship, the supply chain can be more accurately described as a network of multiple 
businesses and relationships (Lambert, Cooper, & Pagh, 1998). In school nutrition programs, 
this network is particularly complex including not only producers, manufacturers, and 
distributors but also various governmental agencies involved in the procurement of food.  
Although supply chain management (SCM) is a popular concept in the business 
world, this was the first national school nutrition meeting held for the purpose of improving 
the efficiency of the school nutrition supply chain. Participants identified challenges such as 
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meeting an ever-growing array of state and local nutrition standards, increased concern for 
food safety and traceability, and predicting demand for and supply of the U.S. Department of 
Agriculture (USDA) donated commodities, along with the traditional list of cost versus value 
issues impacting effectiveness and efficiency of the school nutrition supply chain (SNA, 
2006).  
Although issues are varied, there is a common tool for seeking solutions: use of 
technology for sharing data across the school nutrition supply chain (Chan, Huff, Barclay, & 
Copeland, 1997; Fawcett, Osterhaus, Magnan, Brau, & McCarter, 2007; Pramatari, 2007). 
Data needed to plan, produce, and sell school meals require an exchange of timely and 
accurate information by each member of the supply chain. When each company and 
individual departments within each firm focus only on its own data needs, the result is 
increased costs from redundant, incomplete, and/or inaccurate data collection and reporting.  
The potential of capturing data at the point of origin (e.g., point of sale) for use by 
any member of the supply chain improves accuracy, timeliness, and cost of activities such as 
menu planning, nutrient analysis of menus, food tracking and tracing, procurement, 
forecasting, ordering, inventory control, receiving, bill payment, and sales. If technology 
tools exist, why is technology not being used to exchange data between supply chain 
members to better manage the school nutrition supply chain?  
Background 
Little research in the use of information technology (IT) in managing the school 
nutrition supply chain has been documented. It is of great importance to identify and address 
barriers that prevent the use of technology in SCM in order for school nutrition program 
management to minimize operational inefficiencies and cost ineffectiveness. Three examples 
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of how the use of technology can improve the efficiency and effectiveness of moving data 
across the school nutrition programs supply chain are: nutrient content for products used in 
school nutrition programs, product codes used for food safety recalls, and purchasing 
forecasts—all examples where data travel across three or more members of the supply chain. 
Nutrient Analysis 
Program directors have been operating under severe budget pressures for the last 
several years as costs for food and labor have increased faster than reimbursement rates and 
meal prices (SNA, 2007a, 2008). Program operators have balanced budgets with revenue 
from a la carte sales such as cookies, chips, and drinks. The recent focus on child obesity 
issues has brought forth legislation that is curtailing the revenue stream from high calorie, 
sugary, fat-laden foods, thus forcing directors to investigate different ways to increase 
revenue, improve efficiency, and control costs (SNA, 2007a). Local wellness policies and 
state agencies have adopted rules and guidelines restricting fat, sodium, and sugar content of 
all foods sold on school campuses. Currently, there are 47 state-level policies that affect 
nutrition guidelines in schools (SNA, 2007b).  
Complying with such policies will be difficult unless manufacturers generate accurate 
nutrition information data and transmit this information to school districts in a timely 
manner. Several disjointed efforts have been made to address this need. The USDA 
developed a Child Nutrition Database (CNDB) containing nutrients for both USDA-donated 
commodities and commercially purchased food products for CNP-approved software 
companies to download and include in their software packages. Products are given a unique 
ID number by the USDA. Approximately 60% of items in CNDB version 11 also contain a 
Uniform Product Code (USDA Food and Nutrition Services [USDA-FNS], 2007). Although 
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the database contains over 11,000 items (USDA-FNS, 2007), directors do not always find 
products that they are utilizing. The official USDA data collection form states that paperwork 
for each submission takes manufacturers approximately 2 hours to complete and a lag of 5 
months between when data are submitted and the new database version is posted for software 
companies to include in their product (USDA-FNS, 2007). If this is true, collectively 
manufacturers spend over 23,200 hours gathering and submitting product information to be 
included in the CNDB and school foodservice directors receive information that is already 
outdated. Foodservice directors also obtain nutrition information for specific food products 
from distributor databases, manufacturers’ databases, government databases, and third-party 
databases such as Profile®, adding additional time to the nutrition data-gathering process. 
Recording information in additional locations adds to the inefficiency, cost, and 
confusion over which information is correct and current. If a standard product code was 
established for each item and a common clearinghouse established for storing nutrient as well 
as other product information, all members of the supply chain, including the government, 
would save time and money and the foodservice program would be assured of timely, 
accurate information.  
Food Safety 
Food safety always has been a concern for schools because young children are an at-
risk population considered to be more vulnerable to the effects of food-borne illness. In 
addition to illness caused by improper handling of food, acts of terrorism in the United States 
and abroad have focused attention on the vulnerability of the food supply to bio-terrorism, 
especially in group feeding programs such as school nutrition programs. The ability to trace 
the path followed by food items from end-consumer back to growers is fast becoming an 
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expectation of the public when food safety issues arise (Bechini, Cimino, Marcelloni, & 
Tomasi, 2008; Folinas, Manikas, & Manos, 2006; van Dorp, 2003). Where this expectation 
could not have been met in the past, new technology is making available the necessary data-
sharing that can track food from farm to plate.  
Use of standard product identification is common in other industries, such as grocery 
and food retailing, but has been slow to catch on in foodservices (Boyle, 2007). Although 
information may be available at each point of the supply chain, it is rarely shared beyond one 
link in the chain, for example, a distributor and foodservice operator (Boyle). Newer 
technologies can trace products back to growers to gather information about each step in the 
growing process (e.g., planting, irrigation, fertilizing), but this is challenging and costly to 
implement (Boyle). For schools, recalls are primarily a manual event of watching for recall 
notices and then physically searching through inventory to see if the offending product is on 
hand. When recalled product code and batch numbers are not found, schools cannot be sure if 
the product was already received or consumed. Through use of standard product 
identification on shipping and receiving documents, the manufacturer and distributor can 
track products to notify customers where a product was shipped and school point of sale 
(POS) records can reveal who may have consumed it. Being able to pinpoint potential 
problems can save not only time and money but also children’s health.  
Food Cost 
In recent years schools have struggled to achieve the School Nutrition Program 
objectives while maintaining financial stability. Survey results published by the SNA (2007) 
indicated that rising food costs was one of the top three most pressing issues for program 
directors. Many factors have contributed to higher than desired food costs—the cost of raw 
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goods and failure to use historical sales information when planning menus, forecasting 
production, and ordering to name a few. Inadequate use of USDA-donated commodities may 
also contribute to higher food costs.  
The USDA commodity program has two primary purposes. One purpose is to assist 
U.S. food producers by buying products under price-support and surplus-removal programs 
(USDA, 2000). The other purpose is to offer support to domestic food assistance programs, 
such as the National School Lunch Program, by providing food to students (USDA, 2000). In 
2000, the USDA issued recommendations for re-engineering business processes of the 
commodity program. The report, Food Distribution 2000: Transforming food distribution for 
the next millennium (USDA, 2000), identified several program problems including supply 
versus demand issues, inefficient recall procedures, an inadequate communication system, 
and excessive paperwork, all of which resulted in non-value-added costs. Recommendations 
made to address these and other commodity program problems have been implemented since 
the report was issued, however, problems have not been entirely mitigated. In a study of 
school nutrition programs use of donated commodities, Jirka (2006) found that some state 
distribution agencies are not using new systems designed to reduce costs and called for 
additional research into additional efficiency measures. 
Making sales and inventory data more transparent across the supply chain allows 
manufacturers and other producers to provide products based on consumer demand. A 
manufacturer of catsup products using technology in supply chain management initiatives, 
according to Boyle (2007), found customer demand-based production reduces by as much as 
33% the cost of safety stock or extra inventory used to protect against unexpected demand. 
The practice of producing raw products and pushing them from growers and manufacturers 
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to end users increases inventory across the supply chain and/or increases the frequency of 
stock-outs or unfulfilled customer orders (Fearne, Hughes, & Duffy, 2001; Kinsey & 
Ashman, 2000; van der Vorst, van Dijk, & Beulens, 2001). 
The 97,000 public and private schools participating in the National School Lunch 
Program purchase over $8.7 billion in food and supplies annually (SNA, 2008). In addition, 
they receive over $1 billion in government commodities (SNA, 2008). Food cost is a prime 
expense, often running in excess of 40% of revenue in school foodservice programs (U.S. 
General Accounting Office, 2003). If a program managed these assets more effectively, 
saving merely 1% of food cost, annual savings nationwide would be over $90 million or 
nearly $1,000 per school.  
Responsibility for containment of food costs is spread throughout the school nutrition 
organization. Food cost control begins with development of a menu; continues with item 
specifications, procurement, forecasting, ordering, receiving, inventory, hiring and training of 
employees, production, and marketing; and ends with sales to customers. Together these 
business processes may be described as the internal supply chain for school nutrition 
programs. Food costs may rise if any one of these processes is not carefully managed. In a 
case study of a catsup manufacturer, automating orders, deliveries, and bill payments was 
found to save as much as 90% of the cost of those activities (Boyle, 2007). 
Supply Chain Management 
One of the most recent shifts in business strategy is that businesses no longer operate 
as individual entities but rather in partnership across a supply chain. An organized approach 
to these partnerships is included in the concept of SCM. The concept of SCM gained roots in 
the field of logistics but can also be found in literature for purchasing, marketing, and IT. 
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Although a multi-disciplinary definition of SCM is obscure, one definition developed by the 
Global Supply Chain Forum stands out: “Supply Chain Management is the integration of key 
business processes from the end user through the original suppliers that provides products, 
services, and information that add value for customers and other stakeholders” (Lambert & 
Cooper, 2000, p. 2). In the context of school nutrition programs, SCM means integration of 
new product development, menu planning, procurement, human resources, financial 
management, forecasting, ordering, inventory control, production, marketing, and sales 
within the school organization as well as integration of selected tasks among other members 
of the school nutrition program supply chain. This integration has the purpose of adding 
actual and/or perceived customer value (e.g., reduced cost or efficiency) to products, 
services, and information provided to students, parents, and the educational community at 
large.  
In other research, SCM has been found to have outcomes of increased customer 
value, efficiency in operations, and cost reduction (Burgess, Singh, & Koroglu, 2006; 
Cooper, Lambert, & Pagh, 1997; Lambert & Cooper, 2000; Mentzer et al., 2001). In 
manufacturing, inventory control is at the heart of SCM efficiency initiatives such as Just-in-
Time materials management and Lean Enterprise. Introduced in the 1970s, computerized 
Materials Requirements Planning (MRP) software systems use a master production schedule, 
bill of materials, and information on current inventories in order to schedule the production 
and delivery of orders (Womack & Jones, 2003). According to Womack and Jones, “lean 
manufacturing” is based on the elimination of muda, the Japanese word for waste, or 
specifically activity that absorbs resources but creates no customer value. In foodservice, like 
manufacturing, this translates to elimination of unnecessary inventories, reduction in 
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production of food that is not consumed, and changes in processes that do not add value to 
customers.  
Literature indicates that two constructs underlie successful SCM technology 
initiatives, an organizational supply chain orientation (Mentzer et al., 2001) and an IT 
structure (Lambert et al., 1998). A supply chain orientation is defined as recognition by an 
organization (e.g., school district) of strategic and systemic implications of managing flow of 
products, services, finances, and information upstream to suppliers and downstream to 
customers (Mentzer et al.). In other words, SCM initiatives require a supply chain orientation 
internally across business functions and externally across several companies directly 
connected in the supply chain, not by one company alone. Because school nutrition programs 
are part of a larger organization, this orientation is needed by the school district, not just the 
school nutrition department.  
The other construct is information flow across systems in an organization as well as 
across two or more members of a supply chain (Lambert et al., 1998). As an example, in 
school nutrition programs, commodity orders are forecasted by the school district and sent to 
the state distribution agency. In turn, the state places an order with the USDA for products 
and the USDA solicits bids from the producers. Although flow of information is not always 
facilitated by technology, the review of literature indicates that this is most often the case 
(Chan et al., 1997; Fawcett et al., 2007; Pramatari, 2007). Technology may then also become 
a barrier to successful SCM initiatives unless necessary organizational practices, 
management practices, and values are addressed (Marchand, Kettinger, & Rollins, 2000).  
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Supply Chain Management in School Nutrition Programs 
Foodservice operations are similar to manufacturing plants in that they purchase 
supplies for producing goods and market and sell them to end-users. Therefore, foodservice 
operations should benefit from the same type of efficiency and cost control measures that 
manufacturing plants do. However, there are several factors that make school nutrition 
program operations different when compared to manufacturing.  
First, the production of products is not solely driven by demand. In addition to 
preferences of young customers, school nutrition program regulations and Food Distribution 
Program commodities availability impact menu offerings. As much as 13% of food utilized 
for meals is donated by the USDA; therefore, use of commodities is an important factor for 
controlling food cost (USDA-FNS, 1998).  
Second, prices are not set by market demand. The price of meals is constrained by the 
local school board and often impacted by reimbursement rates set by the USDA and state 
agencies rather than based on customer demand.  
Third, in a business sense, there are no direct competitors. Although potential child 
nutrition program customers have a choice to participate in meal programs, to bring a meal 
from home, eat outside of the school, or just to not consume a meal at all, most child 
nutrition program programs do not have the same competitive drive as for-profit companies. 
Finally, school nutrition programs are nonprofit organizations and therefore are not driven by 
the same factors as are companies that exist to provide profit for shareholders. Furthermore, 
by regulation school nutrition programs are restricted from carrying a fund balance greater 
than 3 months of operating expense.  
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The purpose of this exploratory study was to identify key attributes school nutrition 
programs have that increase willingness to adopt SCM technology and result in program 
performance improvements. Although use of technology to facilitate SCM practices holds 
great promise, it is unknown if organizations with school nutrition programs have attributes 
that would ensure successful business outcomes.  
Significance of the Study 
School districts and other foodservice operations would benefit from this study 
because results provide insight into variables affecting successful adoption of SCM 
technology and aid in operational management. Study results may also assist the USDA and 
state agencies to determine how to allocate funds earmarked for technology implementation 
in the Child Nutrition and WIC Reauthorization Act of 2004 (2004). Section 125 of the bill 
mandated the addition of technology training through the National Food Service 
Management Institute (NFSMI), and Section 202 authorized grants to school districts for 
assistance to acquire or expand technology to improve program management, both funded by 
state administrative expense (SAE) money.  
The NFSMI determines research priorities for school nutrition programs every 3 to 5 
years. In 2003, the institute held the third Research Agenda Conference with a total of 35 
state agency personnel and school nutrition program directors for the purpose of drafting 
research content areas. The relationship between financial stability and customer satisfaction 
was noted as the second highest area to address in new research (Meyer, Burtner, & Brown, 
2003). Because SCM outcomes include increased customer value, efficiency in operations, 
and cost reduction, this topic directly addresses this research priority.  
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This study seeds research in the school nutrition SCM content area and adds to 
research in hospitality and foodservices. Burgess et al. (2006) found over 882 articles from 
peer-reviewed journals when searching “supply chain management” in the ABI/Inform 
Global Proquest database in 2003. However, they did not find a single article from the 
hospitality field. In preparation for this study, a search in the Hospitality Index found 25 
peer-reviewed articles published between 2006 and 2009 indicating that SCM is evolving in 
the field of hospitality management. MIS Quarterly (Benbasat & Zmud, 1999) noted that 
most of the research in information systems lacked relevancy to practice. Lundberg (1997) 
also called for more hospitality studies useful for action by practitioners. The present study is 
relevant to practice in the sense that it identifies factors that help foodservice operators create 
a foundation for successful SCM planning and supporting technology implementation.  
Other members of the supply chain, such as distributors and manufacturers, may 
benefit as foodservice operators who have computerized and streamlined materials 
requirements planning functions of forecasting and ordering can be more consistent and 
dependable in their product demands, thereby reducing the vendors’ cost of doing business. 
Technology enables distributors and manufacturers to more effectively reduce stock-outs and 
improve service to their customers.  
Finally, companies that manufacture enterprise requirements planning (ERP) systems 
for schools and, more specifically, software for the school nutrition market benefit from the 
results. This study provides insight into the value of computerized business processes across 
the supply chain providing justification for organizations to work together to address 
technical issues that slow the flow of information between supply chain partners.  
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Purpose of the Study 
The purpose of this study was to identify key attributes that determine a large school 
nutrition organization’s willingness to adopt technology for improving SCM. More 
specifically, this study aimed to provide a description of organizational behaviors, attributes, 
values, and practices required to increase the success rate of SCM technology initiatives in 
school nutrition programs. A comparison of groups with different organizational and 
personal attributes can aid in identification of those likely to succeed in SCM initiatives. 
Success may be defined as improved organizational performance including but not limited to 
increased profits, revenue, and/or productivity as well as decreased operating expenses. 
Research Questions 
 The study sought to answer the following research questions: 
R1: What personal and organizational attributes do large school nutrition programs 
have that are likely to make them successful at supply chain management technology 
initiatives? 
 
R2: What information technology practices do large school nutrition programs follow 
that support supply chain management technology initiatives? 
 
R3: What information management practices do large school nutrition programs 
follow that support supply chain management technology initiatives? 
 
R4: What organizational behaviors and values toward the use of information do large 
school nutrition programs embrace that support supply chain management technology 
initiatives? 
 
R5: What influences school nutrition professionals’ willingness to adopt technology 
for supply chain management in large school districts? 
 
Definitions of Terms 
Information orientation: A measurement of an organization’s ability to effectively manage 
and use information resulting in superior business performance (Marchand et al., 
2000) 
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School foodservice: A noncommercial segment of the foodservice industry that operates the 
federally-funded National School Lunch and School Breakfast Programs serving 
meals and snacks to school children and staff in nonprofit elementary and secondary 
schools (Spears & Gregoire, 2007) 
 
Supply chain management (SCM): “The integration of key business processes from end user 
through the original suppliers that provides products, services, and information that 
add value for customers and other stakeholders” (Lambert & Cooper, 2000, p 66) 
 
Supply chain orientation: A measurement of an organization’s ability to build and maintain a 
culture and philosophy that supports relationships with supply chain partners (Min & 
Mentzer, 2004) 
 
Disclosure Statement 
The researcher is employed by inTEAM Associates, a wholly-owned subsidiary of 
School-link Technologies, a software manufacturer. The content is solely the work and 
responsibility of the author and does not necessarily represent the view of the company.  
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CHAPTER 2. LITERATURE REVIEW 
Little agreement exists among scholars or practitioners on the definition of supply 
chain management (SCM). Keith Oliver, a strategy consultant with Booz Allen Hamilton, 
first coined the term “supply chain management” in 1982 (Lambert & Cooper, 2000). 
Lambert and Cooper acknowledged that one of the biggest shifts in modern business 
management has been moving from individual business entities operating within their own 
silos to those of a business supply chain. They predicted future success of businesses will 
depend on management’s ability to integrate the company’s network of business 
relationships. However, it is difficult to integrate business processes between companies 
without first integrating functional processes within a company. This network of 
interdependent businesses and intra-company processes that moves a product from raw 
material to the end user are referred to as a supply chain.  
In recent years, the concept of SCM has been very popular; however, knowledge 
about SCM has been in narrow functional perspectives such as purchasing, logistics, 
information technology (IT), and marketing. Until recently, SCM was viewed as logistics 
management. The Council of Logistics Management defined logistics management as “the 
process of planning, implementing, and controlling the efficient, cost-effective, cost-effective 
flow and storage of raw materials, in-process inventory, finished goods, and related 
information flow from point-of-origin to point-of-consumption for the purpose of conforming 
to customer requirements” (Cooper et al., 1997, p. 1).  
The original use of the term focused on reduction of inventory within and across 
organizations, but the most current definition has broadened. The Global Supply Chain 
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Forum, a leading SCM research institute in partnership with industry, defined SCM as “the 
integration of key business processes from end user through the original suppliers that 
provides products, services, and information that add value for customers and other 
stakeholders” (Lambert & Cooper, 2000, p. 66).  
New product development helps to illustrate the difference between definitions. 
During new product development, marketing creates the concept, research and development 
creates the actual formula, manufacturing determines how the product will be built, logistics 
determines how product will move from raw material through the plant and out to the 
customer, and finance plans the funding (Cooper et al., 1997). External organizations also 
need to be involved to ensure a faster time-to-market by ensuring available supplies and 
product introduction into the marketplace. A similar example in the school nutrition program 
context is developing menu items meeting stricter nutritional guidelines. If school districts 
collaborate with manufacturing companies to formulate new products meeting these 
standards with activities such as gathering feedback from students, sharing information about 
budget constraints, and lobbying Congress for national nutrition standards, they have 
engaged in SCM. Logistics would not own product development processes such as these.  
Supply Chain Management Framework 
Lambert and Cooper (2000) depicted the framework of SCM in three elements: the 
supply chain structure, business processes, and management components. Structure is the 
firms and the links between these firms. Business processes are the activities that produce 
value to the customer. Finally, management components are variables that link and integrate 
business processes. For example, in school nutrition program supply chains, structure may 
comprise many farmers, manufacturers, distributors, and school districts; examples of 
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business processes are developing recipes and menus, procuring products, receiving 
products, producing food items, and selling food items to students; and examples of 
management components are strategic planning, operational management, flow of 
information and product, and work structure. Companies are typically members of multiple 
supply chains. The complexity and length of the supply chain determine the degree to which 
they must be managed. Some links in the supply chain need to be coordinated and managed 
more than others. Determining which section of a supply chain warrants attention depends on 
the importance to the firm and its capability to manage that section (Cooper et al., 1997; 
Lambert & Cooper).  
 Although it is important to identify all members of the supply chain, it is not normally 
possible or productive to manage them all. Therefore, it is necessary to determine which 
members are most important to the success of the company and concentrate resources in 
those relationships (Lambert et al., 1998). For example, in school nutrition programs, 
manufacturers and distributors are typically more directly involved with school nutrition 
program management than are producers of raw materials, such as the farmers, because 
schools consume more processed than raw products.  
 A key element in SCM is to move from managing each function separately to 
integrating these functions into supply chain processes (Lambert & Cooper, 2000). Operating 
in an integrated system requires a continuous stream of information within and between 
organizations, leading to smooth product flows. Most corporations have found that 
coordination and integration cannot be accomplished if taking a process approach (e.g., each 
process managed separately), which promotes a lack of information sharing between 
functions in the same company as well as between companies (Lambert & Cooper).  
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Supply Chain Orientation 
Researchers have attempted to draw a distinction between SCM and supply chain 
orientation, the management philosophy associated with the SCM initiatives. They defined 
supply chain orientation as “the recognition by an organization of the systemic, strategic 
implications of the tactical activities involved in managing the various flows in the supply 
chain” (Mentzer et al., 2001, p. 11). The first supplier and the last customer cannot have a 
supply chain orientation because they are not focused on both an upstream and downstream 
direction (Mentzer et al.). It is necessary for several organizations within a supply chain to 
have a supply chain orientation before SCM initiatives can be implemented (Mentzer et al.). 
The greatest barriers to achieving successful outcomes from SCM initiatives have been 
related to managerial and employee attitudes, practices, and values around what are 
perceived as best practices (Bowersox, Closs, & Drayer, 2005). In that respect supply chain 
orientation is an antecedent of SCM (Mentzer et al.; Min & Mentzer, 2004).  
Measuring Supply Chain Orientation 
Trust and commitment have been identified as essential to the success of SCM 
(Mentzer et al., 2001). Trust is a necessary ingredient for commitment and cooperation, and 
has an impact on sharing risks and rewards. Commitment leads to a long-term relationship 
among organizations. Commitment of resources is also needed in order to achieve goals. 
Interdependence is the driver to share functional tasks and information. It is important that 
supply chain partners are compatible in that they share a common culture, vision, and goals. 
One firm needs to assume a leadership role in the supply chain. Often the size of the firm, 
economic power, customer support, status within the trade, or being the initiator of 
relationships designates the leader. Finally, top management support is a key factor in SCM 
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success. In a study of 302 manufacturing, distribution, service, or public service managers 
familiar with supply chain management and members of the Council of Logistics 
Management, Min and Mentzer (2004) found trust, commitment, cooperation, 
interdependence, compatibility, and top management support are determinants of supply 
chain orientation.  
Trust 
 Trust was defined by Morgan and Hunt (1994) as an organization’s willingness to 
rely on an exchange partner due to perceived dependability and integrity. Of all factors 
underlying SCM, trust within and between chain partners is an essential component of 
cooperation and commitment (Lippert & Forman, 2006; Mentzer et al., 2001; Min & 
Mentzer, 2004; Morgan & Hunt; Ruppel, 2004; Siguaw, Simpson, & Baker, 1998). 
According to Siguaw et al., trust requires expertise, an exchange partner’s ability to 
effectively conduct business, and a belief that a partner acts in the organization’s best 
interests. In a study on exchange of information within supply chains it was found that trust 
was not significantly related to operational and strategic information exchange (Moberg, 
Cutler, Gross, & Speh, 2002). Moberg et al. discussed the possibility that trust in partners 
might no longer be expected as long as commitment might be ensured through a contract. 
Trust in technology was also found related to cooperation and collaboration among chain 
members. In their study of technology trust, Lippert and Forman found that the more 
organizations trusted technology, the more likely they were to perceive that technology 
would allow opportunities for more interesting work. Ruppel found that perceived level of 
trust was higher in organizations using a group decision support system technology than in 
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organizations that did not use such a system. A strong relationship was found between trust 
and commitment in a study of interorganizational IT (Kent & Mentzer, 2003).  
Commitment 
Commitment occurs when a partner believes that a relationship is so important that it 
deserves the greatest effort to ensure that it endures (Morgan & Hunt, 1994). Commitment 
ensures that partners will support one another even when mistakes are made (Min & 
Mentzer, 2004). Trust is an antecedent to a long-term relationship and was found to account 
for 53% of the variance in determining commitment in one study by Kent and Mentzer 
(2003). 
Improving information exchange takes effort and resources; therefore supply chain 
members are likely to select a partner committed to the SCM technology initiative (Moberg 
et al., 2002). Kent and Mentzer (2003) found that there was a significant positive relationship 
between a supplier’s investments in interorganizational IT, however, not between a retailer’s 
investments in interorganizational IT. Researchers speculated that this was due to the 
retailer’s perspective that a supplier’s willingness to invest in technology was a sign that they 
were more committed to the relationship. Where commitment and trust are found in tandem, 
they result in cooperative behaviors that are conducive to building relationships (Mentzer et 
al., 2001; Morgan & Hunt, 1994). 
Cooperative Norms 
 Collaboration, or the propensity for two organizations to work together to address 
business problems, is at the heart of SCM. Although cooperation appears to be a common 
sense approach to SCM, it has proven to be much more difficult to achieve than one might 
expect (Bowersox et al., 2005). Organizations must have a belief that collaboration is 
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necessary, the will to make changes cooperatively with business partners and faith that 
mutual effort will result in value to customers (Min & Meltzer, 2004).  
 As governmental agencies, schools are required to procure food and supplies through 
processes that foster competition rather than collaboration. What effect may this have on a 
paradigm of collaboration with supply chain partners in efforts to reduce costs that do not 
add value to students? A change in how the relationships are governed is the key to 
collaboration (Bowersox, Closs, & Stank, 2003). Bowersox et al. described this switch from 
a command-and-control contractual relationship to a set of mutually agreed upon operating 
procedures with clear performance objectives. Perhaps the use of request for proposals 
(RFPs) or longer term contracts rather than short-term bids will meet governmental criteria 
while increasing cooperation.  
 The ability to easily share information due to modern technology fostered the thought 
that organizations could work collaboratively. Bowersox et al. (2003) cited numerous failed 
technology initiatives designed to share information across organizational boundaries. Most 
initiatives were doomed by the failure to properly lay the groundwork for successful 
collaboration. This may be especially true for public schools trying to collaborate with 
private corporations without violating governmental regulations.  
Organizations must value collaboration within their own organizations before they are 
successful at collaborating with partner organizations (Bowersox et al., 2005). Processes that 
allow business information, such as purchase orders, requisitions, advance shipping notices, 
receiving tickets, and invoices, to flow seamlessly within an organization must be in place 
before collaboration with supply chain partners can begin (Cannon & Perreault, 1999; 
Pramatari, 2007). 
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Interdependence 
 Research has shown that firms that are highly dependent on each other or have an 
equal level of dependence on each other are more likely to exhibit trust and commitment as 
well as experience a reduced level of conflict (Bucklin & Sengupta, 1993; Kumar, Scheer, & 
Steenkamp, 1995). When one firm in the supply chain is more powerful than its partners, it 
becomes less motivated to prevent a conflict knowing that the weaker firm is less likely to 
retaliate because the more powerful firm can inflict greater damage (Bucklin & Sengupta; 
Kumar et al.; Mentzer et al., 2001). In most cases, however, finding partners of roughly the 
same financial resources and presence would not be feasible. An alternative is to balance the 
power by establishing written agreements as simple as a letter of intent or as formal as a 
contract (Bucklin & Sengupta).  
 In a study related to the impact of investments in interorganizational IT, it was found 
that the impact of switching costs and loss of capabilities influence the degree of dependence 
(Kent & Mentzer, 2003). Another study found that typically one firm, usually the customer, 
in the supply chain successfully forced other partners into adopting SCM technology 
(Patterson, Grimm, & Corsi, 2003). In large school nutrition programs, changes could be 
forced upon suppliers by making interorganizational IT a bid requirement; however, once 
implemented, the technology investment may make switching to another supplier’s 
technology cost-prohibitive and therefore may equalize the level of dependence the district 
has on its supplier.  
Compatibility 
 The importance of organizational compatibility across the supply chain has been 
noted by researchers (Bucklin & Sengupta, 1993; Cooper et al., 1997; Min & Mentzer, 
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2004). Supply chain partners must align regarding their business culture, operating 
philosophies, goals, and objectives in order to be effective (Bucklin & Sengupta). As an 
example, Cooper et al. noted that it would be hard to align a firm with a top-down 
management philosophy with one that had a bottom-up management style. Lack of 
compatibility may be a factor in the supply chain orientation of nonprofit school nutrition 
programs because, by design, one of their goals is different than that of their profit-seeking 
supply chain partners. In this case, the organizations involved may need to focus more on 
their mutual goals, such as cost reduction, rather than individual goals that may differ.  
Top Management Support 
 The support from top managers of an organization, such as the chief executive officer 
(CEO) or chief operating officer (COO), has been shown to be important to the success of 
SCM initiatives (Mentzer et al., 2001; Min & Mentzer, 2004; Powell & Dent-Micallef, 1997; 
Yao, Palmer, & Dresner, 2007). Because top managers play a critical role in shaping the 
organization’s values, orientations, resource allocation, and direction, their support of SCM 
initiatives determines the impact of these initiatives on organizational performance (Mentzer 
et al.). In a study of the use of electronically enabled supply chains (ESCs), top management 
supportive of ESCs perceived greater customer, supplier, and internal benefits from ESCs 
(Yao et al.). Powell and Dent-Micallef explained that CEO commitment enhanced the 
success of IT projects by making resources available. Many CEOs who are threatened by 
technology are often perceived as uncommitted by virtue of the lack of resource allocations.  
Thus, this study develops hypotheses as follows:  
H1: School nutrition professionals’ perceived trust significantly affected their supply 
chain orientation. 
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H2: School nutrition professionals’ perceived commitment significantly affected their 
supply chain orientation. 
H3: School nutrition professionals’ perceived cooperative norms significantly 
affected their supply chain orientation. 
H4: School nutrition professionals’ perceived interdependence significantly affected 
their supply chain orientation. 
H5: School nutrition professionals’ perceived compatibility significantly affected 
their supply chain orientation. 
H6: School nutrition professionals’ perceived top management support significantly 
affected their supply chain orientation. 
 Information exchange is a key factor in successful SCM (Moberg et al., 2002). Some 
researchers have suggested that IT is the single largest factor to logistics and SCM initiative 
success (Patterson et al., 2003). For these reasons it is important to also consider in what 
manner IT is related to SCM.  
Technology in Supply Chain Management 
Even though there may be little agreement on the definition of SCM, it is clear that 
the bi-directional flow of communication is essential to success (Burgess et al., 2006; Cooper 
et al., 1997; Lambert & Cooper, 2000; Mentzer et al., 2001). The quality of information 
passed between organizations and the speed at which it passes is critical to the success of 
SCM. In many supply chains, flow of information becomes the starting point for integrating 
supply chain processes within and between organizations (Lambert & Cooper).  
 A study by Gonzalez-Benito (2007) revealed that IT usually has a positive effect on 
organizations in five areas: (a) it connects people within and between functions and 
departments; (b) it encodes, communicates, and stores information contributing to the 
preservation and expansion of organizational knowledge; (c) it increases boundaries because 
it facilitates quicker analysis of the external environment; (d) it promotes efficiency; and (e) 
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it promotes innovation. The ability for supply chain partners to access a common set of data 
depends on IT systems within each organization in the chain that are compatible with 
systems both upstream and downstream. Barriers to IT adoption in collaboration projects are 
often associated with corporate cultures that do not support trust, sharing of information, and 
commitment to organizational goals (Holmstrom & Boudreau, 2006). Aligning corporate 
values of supply chain members is therefore a critical antecedent to SCM.  
Information Orientation 
 A study conducted by the International Institute for Management Development of 
1009 senior managers from 25 different industries in 22 countries, found IT improved 
business performance only if combined with information management and the right values 
and behaviors (Marchand et al., 2000). Senior managers from 98 companies were asked 
“what being good at using information” means (Marchand et al., 2000). The study captured 
three information capabilities associated with effective information use: IT practices, 
information management practices, and information behavior and value. Together the three 
capabilities comprise “information orientation,” which measures a firm’s capability to 
effectively manage and use information. The same study supported the hypothesis that high 
information orientation predicted business performance such as profitability, market share 
growth, improvements in reputation, and product innovation (Marchand, Kettinger, & 
Rollins, 2001a). 
Technology Practices 
 IT practices are a company’s capacity to manage IT software and infrastructure to 
support business operations (Marchand et al., 2000). IT is required for operations, business 
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processes across internal functions and externally with business partners such as suppliers, 
innovation, and management decision-making (Marchand et al., 2000).  
Technology capability may be assessed in four ways. First, technology is often 
adopted by school nutrition organizations to improve operational efficiency by processing 
transactions such as point of sale, orders, or prepayments. Monitoring employees, such as 
with the use of global positioning systems in delivery trucks, is another use of technology for 
operational improvement (Marchand et al., 2001a).  
Second, technology has also been employed to improve business operations by 
connecting functional areas, such as accounting and purchasing, with a common application. 
ERP applications are used to reduce redundant data entry and to share information 
throughout the organization for functions such as purchasing and accounts payable. SCM 
initiatives are now taking business process re-engineering projects a step further by 
connecting functions such as inventory control with shipping and receiving departments 
across the supply chain (Marchand et al., 2001a). In schools this could also extend to sharing 
information about student meal status with other departments within the school or with other 
organizations within the state such as food stamp and welfare agencies.  
 A third type of IT support facilitates creativity and new ideas from employees by 
improving the use of knowledge within the organization (Marchand et al., 2001a). School 
nutrition organizations may use simple systems, such as e-mail or intranet blogs, whereby 
employees may share information both formally and informally. More sophisticated 
organizations may use elaborate financial modeling programs to predict the effect of changes 
on reimbursement rates or price increases.  
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 Finally, IT can be utilized for support of managerial decision-making through the use 
of decision support systems or executive support systems, which present data from several 
sources and distill the information into manageable key metrics management uses to measure 
success (Marchand et al., 2001a). School nutrition programs often use spreadsheet modeling 
functions as a simplistic decision support system; however, some school districts have 
invested in more sophisticated data warehousing programs that allow more advanced 
modeling capabilities. In contrast, a study of medium-sized school nutrition programs found 
school nutrition directors used intuitive decision making nearly as often as more objective 
measures when three different types of decision-making measures were used (Hanna, 2008).  
Information Management Practices 
 Information management practices is defined as a company’s ability to sense, collect, 
organize, process, and maintain data over its lifecycle (Marchand et al., 2000). The 
information lifecycle is a circular process that ensures relevant information is collected, 
reused, and then discarded when no longer usable (Marchand et al., 2001a). Successful 
businesses are adept at scanning their environment and sensing economic, political, and 
social changes; competitor innovation; changes in customer demand; and anticipated 
problems with suppliers and partners that could affect business. 
 Understanding needs of employees is a key factor in collecting and filtering the right 
data so that relevant information is available for decision-making but extraneous data does 
not cause information overload (Marchand et al., 2000, 2001a; Marchand, Kettinger, & 
Rollins, 2001b). Once collected, data require a shared terminology or classification and easy 
methods of accessing through indexes and shared databases (Marchand et al., 2000, 2001a, 
2001b). 
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 The ability to process data into useful knowledge that can be analyzed for business 
decision-making is a skill needed by most employees. Employees need to be hired with good 
analytical skills, trained, and then evaluated based on their ability to use data for decision-
making purposes (Marchand et al., 2000, 2001a, 2001b). Data need to be maintained so that 
relevant data are reused and information that is no longer relevant is discarded (Marchand et 
al., 2000, 2001a, 2001b). If a school nutrition program is not able to sense, collect, organize, 
process, and maintain data needed to successfully operate within its own organization, it will 
likely be unsuccessful with data provided between supply chain members. For instance, if the 
district is not capable of accurately forecasting food and supply needs based on the menu and 
customer demand, the information will not be of any value to their suppliers. 
Behaviors and Values 
 Information behaviors and values are defined as the means an organization has to 
support effective use of information by employees by ensuring that formal, reliable data are 
available, transparent, shared, and used to encourage employees to respond to changing 
conditions (Marchand et al., 2000). In order for information to be used proactively, an 
atmosphere must be created in which information may be shared without consequences and 
data must be accurate, provided within the correct context, and made available before 
decisions are made (Marchand et al., 2001a). As an example, if supervisors notice that the 
inventory is excessive in their schools they should not be penalized for bringing the 
information to light. Instead, the focus should be on root cause and finding a solution to 
lower the overage.  
Organizations making decisions based on formal data have been found to have more 
predictable business results (Marchand et al., 2001a). Having a high degree of trust in formal 
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information ensures employees will rely on and use formal sources to supplement and 
confirm (Marchand et al., 2001a, 2001b). Transparency helps senior managers to build trust 
in sharing information by providing a climate in which employees can discuss mistakes, 
errors, and failures openly. When managers share company and their own individual 
performance information with employees throughout the organization, it directly and 
indirectly promotes proactive information use by employees (Marchand et al., 2001a, 2001b). 
If school nutrition programs do not have the culture to support effective data use by 
employees within their own organization, they are not likely to effectively use data provided 
by other supply chain partners. Thus, the following hypotheses were derived in this study: 
H7: School nutrition professionals’ perceived technology practices significantly 
affected their information orientation.  
H8: School nutrition professionals’ perceived information management practices 
significantly affected their information orientation. 
H9: School nutrition professionals’ perceived information behaviors and values 
significantly affected their information orientation. 
Willingness to Engage In Supply Chain Management Technology Initiatives 
 The adoption of innovations such as technology enabled supply chains has been 
studied by many researchers resulting in different theories. The innovation diffusion theory 
proposed by Everett Rogers, “diffusion of innovations” (cited in Moore & Benbasat, 1991), 
found innovations that provided a relative advantage over preceding ideas was one of the best 
predictors of adoption. The classic technology adoption model contended that perceived 
usefulness of the technology predicts intended use of the technology (Davis, 1989). The 
concepts of relative advantage and perceived usefulness have been also defined as 
performance expectancy or the belief that using the technology will help improve job 
performance (Venkatesh, Morris, Davis, & Davis, 2003). Performance expectancy is a 
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predictor of an individual’s intention or willingness to adopt or use a technology (Davis, 
1989; Moore & Benbasat; Venkatesh et al., 2003). 
 Organizations with an evolved information orientation have a culture in which 
employees are willing to engage technology to find new ways to manage information for 
decision-making (Marchand et al., 2001a). A study of Chinese companies involved in 
international trade found that information orientation was positively related to e-business 
adoption (Hsieh, Lai, & Shi, 2006). Few studies have addressed SCM initiatives and the 
adoption of technology. One study on diffusion of supply chain technologies examined 
adoption of integrative technologies, technology used to coordinate and integrate information 
within or between firms (Patterson, Grimm, & Corsi, 2004). Patterson et al. found vast 
differences in the level of benefits realized by technology adoption, but did not explore 
attributes in the organizations that may have lead to the differences.  
In order to utilize technology to share data between supply chain partners for the 
purpose of improving SCM, these two concepts may be combined into one model, as shown 
in Figure 2-1. In order for the technology-enabled data sharing to benefit businesses in the 
supply chain, the firms must have not only a high level of supply chain orientation but also 
information orientation. Merely implementing the technology is unlikely to have the level of 
payback that justifies the expense and effort. Thus, this study develops hypotheses as follows: 
H10: School nutrition professionals’ perceived supply chain orientations will 
significantly affect their willingness to adopt technology for SCM initiatives. 
H11: School nutrition professionals’ perceived information orientations will 
significantly affect their willingness to adopt technology for SCM initiatives. 
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Figure 2-1. A conceptual framework to measure school foodservice professionals’ 
willingness to adopt technology for supply chain management initiatives model. 
 
Note. Adapted from “Defining Supply Chain Management” by J. T. Mentzer et al., 2001, 
Journal of Business Logistics, 22, p. 12, and “Information Orientation: People, Technology, 
and the Bottom Line” by D. A. Marchand, W. J. Kettinger, and J. D. Rollins, 2000, Sloan 
Management Review, 41, p. 71.  
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Summary 
 With steeply rising costs in school nutrition programs and flat increases in revenue it 
is important to find new methods of controlling costs. One approach is to examine the school 
nutrition program supply chain looking for processes that contribute to costs without adding 
value for the customer. SCM initiatives fall into three categories: analytical projects that 
address procedures and tools, IT strategies that connect departments within and between 
organizations, and relational tactics that address the number and type of relationships within 
and between firms (Larson & Rogers, 1998). All three require a culture within the 
participating organizations that embraces trust, commitment, shared values, compatibility, 
top management support, and alignment of key processes (Mentzer et al., 2001). Without this 
supply chain orientation, SCM initiatives will likely fall short of the goal of increased profits 
or reduced costs (Mentzer et al.; Min & Mentzer, 2004).  
When IT projects are undertaken to support SCM, they too may fail to result in 
improved business performance unless an information orientation exists in the participating 
organizations. Certain technology practices, management practices, and behaviors and values 
contribute to the business success of IT projects. Technology practices need to include 
operational, business, innovation, and management support (Marchand et al., 2000, 2001a, 
2001b). Management must be adept at sensing the right information to collect and be diligent 
in collecting information related to business, as well as organizing, processing, and 
maintaining current information (Marchand et al., 2001a). The culture of the organization 
should value proactiveness, transparency of information, information integrity, sharing of 
information, using information as a basis for controls, and trusting in formal sources of 
information instead of relying on informal sources (Marchand et al., 2001a).  
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Before school nutrition programs engage in technology initiatives to support SCM, it 
is wise to first assess both the supply chain orientation and the information orientation of the 
department to identify gaps between attributes that support such initiatives and the current 
level of these attributes. Without taking this step, organizations are likely to fail in improving 
their business performance. This study provides school nutrition programs with a summary 
of the supply chain orientation and information orientation found in large school districts.  
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CHAPTER 3 METHODS 
 This study used a cross-sectional survey design to gather data from the 500 largest 
school districts in the United States. An online questionnaire was used to gather data from 
school nutrition program professionals about their perception of school nutrition program 
attributes related to supply chain and information orientations. Data were also gathered 
relative to these professionals’ willingness to engage in technology-enabled SCM initiatives. 
Statistical analyses were conducted to determine if there were differences between groups 
and to test the hypotheses. Before data were collected the Iowa State University Committee 
on the Use of Human Subjects in Research reviewed and approved the protocol and 
questionnaires used in this study (Appendices A, B, C, and D).  
Study Sample 
The sample of this study consisted of foodservice professionals employed in the 
nation’s 500 school districts with the largest student enrollment as of the 2004–2005 school 
year. The student enrollment for this sample ranged from over 1 million to 16,000 and from 
as many as 1,523 schools down to only 6 schools (National Center for Educational Statistics 
[NCES], 2008). This sample was selected because it represents 43% of public school 
students and 32% of all public schools (SNA, 2008) representing the largest driver of the 
school nutrition supply chain. In addition, the size of these operations makes them more 
likely to benefit from SCM technology investments. Research in SCM has shown that small 
and medium enterprises (defined as those with fewer than 500 employees) are not as likely as 
are large enterprises to implement effective SCM initiatives (Arend & Wisner, 2005; Bharati 
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& Chaudhury, 2006; Grandon & Pearson, 2004; Hill & Scudder, 2002; Quayle, 2003; 
Vaaland & Heide, 2007;Wagner, Fillis, & Johansson, 2003).  
A sample of foodservice professionals employed in the 500 largest school districts 
was developed by using an existing list available from the NCES. The NCES (2008) list was 
used to identify the nation’s 500 largest school districts. Names and e-mail addresses were 
gathered from various sources including the School Nutrition Association (SNA) 
membership database, school district websites, and databases created by Iowa State 
University Child Nutrition Program Leadership Academy graduate students. The final list for 
this sample included names, school district name, and e-mail addresses of 474 foodservice 
professionals. The e-mail address was not available for the remaining districts.  
Research Design 
 This study was developed using a survey instrument based on studies of supply chain 
orientation and information orientation. In order to ensure clarity of wordings and validity of 
measurement items, this study conducted a pilot test with a convenience sample of 10 
foodservice professionals from districts not included in the sample. Four of these 10 people 
were selected from participants in the School Nutrition Association Supply Chain 
Management Roundtable, a group that was formed to study SCM in school nutrition 
programs. Questionnaire items were edited based on comments from the pilot test.  
Data were collected via an online survey tool, and the database was stored on a server 
owned by SurveyMonkey.com (2007). Participants received an e-mail in advance, as 
suggested by Dillman (2007), explaining the purpose of the study, informing them that their 
responses were confidential and that participation was voluntary. The e-mail included contact 
information for the researcher and the major professor in the event that a potential respondent 
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had questions and a link with directions for completing the survey. Participants received an 
invitation to participate in the survey with a link that took them to a welcome page. The 
format of the survey was simple, with minimal use of graphics or color, to ensure 
responsiveness and display resolution. The questionnaire was sent in batches of 25 to 
minimize disruption of delivery by school district spam blocker systems. Three follow-up e-
mails were sent to after 2 weeks, 3 weeks, and 4 weeks.  
Survey Instrument  
Based on a literature review, the survey questionnaire was developed to make certain 
that key elements of supply chain orientation and information orientation were included. The 
questionnaire contained seven parts. Part 1 had 31 key attributes of supply chain orientation, 
Part 2 contained 3 items on overall supply chain orientation, Part 3 had 18 items on attributes 
of information orientation, Part 4 contained 3 items on overall information orientation, Part 5 
had 5 items on willingness to engage in SCM technology initiatives, and Part 6 had questions 
regarding demographics of the respondent and the respondent’s organization. Part 2 also 
contained 4 items on current technology used that allowed multiple responses. The questions 
in Parts 1, 2, 3, 4, and 5 used a 5-point Likert-type scale with response choices of 1 (strongly 
disagree) to 5 (strongly agree). Demographic information included multiple choice 
responses. Items were extracted and adapted from questionnaires of prior research studies 
and are shown in Appendix E. The questionnaire was divided into subsections to address 
each construct. Table 3-1 presents each construct and the number of questions related to the 
construct.  
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Table 3-1. Construct Descriptions and Question Distribution 
 
Construct 
Number of 
questions 
Trust 
The mutual reliability of each partner in a relationship where each member may 
assume information provided is truthful and decisions and actions will not 
exploit the interests of the partner organizations for the member’s own gain. 
(Morgan & Hunt, 1994) 
 
6 
Commitment 
The assurance that relationships will endure for the long term where partners 
work hard to maintain the relationship. (Morgan & Hunt, 1994)  
 
5 
Cooperative norms 
The belief that both partners in a relationship must combine their efforts and 
treat problems as a joint responsibility to be successful. (Cannon & Perreault, 
1999; Siguaw et al., 1998) 
 
5 
Interdependence 
Perception of an organization’s replaceability. When both partners are deemed 
to be difficult to replace, they are considered interdependent (Kumar et al., 
1995). 
 
5 
Organizational compatibility 
An alignment of organizational culture and management philosophies (Bucklin 
& Sengupta, 1993; Min & Mentzer, 2004). 
 
5 
Top management support 
The willingness of top level managers such as the CEO, COO, or 
superintendent to allocate financial, human, and time resources to a project 
such as an information technology initiative (Powell & Dent-Micallef, 1997).  
 
5 
Supply chain orientation 
A measurement of an organization’s ability to build and maintain a culture and 
philosophy that supports relationships with supply chain partners (Min & 
Mentzer, 2004) 
 
3 
Technology practices 
A company’s capacity to manage information technology software and 
infrastructure to support business operations ((Marchand et al., 2000). 
 
6 
Information management practices 
A company’s ability to sense, collect, organize, process, and maintain data over 
its lifecycle (Marchand et al., 2000). 
5 
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Table 3-1 (continued) 
 
Construct 
Number of 
questions 
Information behaviors and values 
The capability an organization has to support effective use of information by 
employees by ensuring that formal, reliable data is available, transparent, 
shared, and used to encourage employees to respond to changing conditions 
(Marchand et al., 2000). 
 
7 
Information Orientation 
A measurement of an organization’s ability to effectively manage and use 
information resulting in superior business performance (Marchand et al., 2000). 
 
3 
Willingness to engage in supply chain management technology initiatives 
The readiness and intention to adopt technologies to facilitate supply chain 
management projects. 
5 
 
Data Analysis 
Data were electronically collected by SurveyMonkey, Inc., and imported into SPSS 
version 16.0 (SPSS Inc., 2007), checked for completeness, reverse-coded when appropriate, 
and analyzed. Descriptive analysis was conducted to identify characteristics of respondents 
and the means, standard deviations, and frequency of each question. Histograms were 
examined for kurtosis and skewness.  
Principal component analysis, using varimax rotation, was run on five scales to 
reduce the number of items. The Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy 
was calculated to indicate whether factor analysis was an appropriate analysis. Bartlett’s test 
of sphericity was used to determine if relationships existed between variables. The reliability 
of each scale was assessed using Cronbach’s alpha.  
Analysis of variance (ANOVA) and independent t tests were used to identify 
differences in factors related to supply chain and information orientations by school district 
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and respondents’ demographic profile. When needed, the Tukey honestly significant 
difference (HSD) post hoc test was run to determine which groups differed significantly. 
Finally, multiple regression was employed to test the relationship of the supply chain 
orientation factors to overall supply chain orientation, information orientation factors to 
overall information orientation, and the study’s hypotheses.  
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CHAPTER 4. RESULTS 
The purpose of this study was to identify key attributes that assess the school nutrition 
organization’s readiness to implement technology initiatives for improving supply chain 
management (SCM). More specifically, the study provides descriptions of the organizational 
behaviors, attributes, values, and practices that have been shown to lead to SCM technology 
projects that improve organizational performance.  
The research answers the following questions:  
1. What organizational and personal attributes do school nutrition programs and their 
personnel have that are likely to improve organizational performance through 
supply chain management technology initiatives?  
 
2. What information technology and information management practices do school 
nutrition programs engage in that are likely to improve organizational performance 
through supply chain management?  
 
3. What organizational behaviors and values do school nutrition programs embrace 
that support supply chain management technology initiatives?  
 
4. What influences school nutrition professionals’ willingness to adopt technology 
for supply chain management? 
 
An electronic survey was used to collect responses from school nutrition 
professionals. Questionnaires (N = 474) were sent to the survey population, the school 
districts with the largest enrollments in the United States. Of the surveys sent, 412 were 
successfully delivered and 131 responses were received, a response rate of 31.8%.  
Data were evaluated, cleaned, and coded prior to analyses. Eleven responses were 
eliminated from the sample because questionnaires were not completed, leaving 120 usable 
responses. Responses to one item, SC27, were reverse coded. Descriptive statistics were run 
on all test items and frequency and mean scores reported.  
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 Factor analysis was conducted on each of the five scales to identify factors and reduce 
the number of items associated with each factor. Each factor was tested for reliability. Seven 
factors were determined reliable and kept for further analysis. 
 Analysis of variance (ANOVA) and independent t tests were used to compare 
differences in the means of retained factors among different demographic groups. Multiple 
regression was used to test the study hypotheses.  
Demographic Attributes of Study Sample 
Demographic characteristics of respondents are presented in Table 4-1. The typical 
respondents were females (76.5%) between the ages of 51 and 60 (57.6%) with more than 20 
years of foodservice experience (72.3%). Nearly all respondents (93.1%) were school 
nutrition program directors. The vast majority of respondents (92.5%) completed a 4-year 
college degree and just over half (50.5%) held advanced degrees. This is higher than in 
studies by Thornton (2007), who studied school foodservice directors in Southeast USDA 
region, and Nettles, Carr, Johnson, and Federico (2008), who studied foodservice directors in 
school districts with enrollments of 30,000 or higher, where 77.9% of directors and 86.3% of 
directors, respectively, were found to have 4-year degrees. Of those respondents with a 
college degree, the most common educational background was nutrition or dietetics (28.2%) 
followed by business (20.5%). Thornton (2007) also found nutrition or dietetics to be most 
common (24.3%) as did Nettles et al. (2008) with 27.2% of respondents indicating a nutrition 
and dietetics background. Several respondents described degrees that combined these two 
backgrounds (e.g., BS in Nutrition with MBA). 
Demographic characteristics of respondents’ school district are described in Table 
4-2. Slightly less than half of respondents (49.6%) were from districts with enrollments of  
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Table 4-1. Demographic Characteristics of Respondents 
Characteristic n % 
Gender 119 100.0 
Female 91 76.5 
Male 28 23.5 
   
Age 118 100.0 
30 to 40 years 8 6.8 
41 to 50 years 30 25.4 
51 to 60 years 68 57.6 
More than 60 years 12 10.2 
   
Years of experience 119 100.0 
Less than 5 years 1 0.8 
5 to 9 years 3 2.5 
10 to 14 years 7 5.9 
15 to 20 years 22 18.5 
More than 20 years 86 72.3 
   
Position 116 100.0 
School nutrition program director 108 93.1 
School nutrition administrator or coordinator 6 5.2 
School nutrition technology manager 2 1.7 
   
Education 119 100.0 
High school graduate 2 1.7 
Some college 1 0.8 
2 yr. Associates degree 6 5.0 
4 yr. Bachelor’s degree 50 41.7 
Master’s degree 56 46.7 
Doctorate 4 3.3 
   
Educational background 117 100.0 
Nutrition/dietetics 33 27.5 
Business 24 20.0 
Home economics/consumer and family science 15 12.5 
Institutional management 15 12.5 
Other 15 12.5 
Hospitality/restaurant management  12 10.0 
Education 3 2.5 
Note. N = 120. 
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Table 4-2. Demographic Characteristics of Respondents’ School District 
Characteristic n % 
   
Student enrollment 119 100.0 
Fewer than 20,000 24 20.2 
20,001 to 30,000 36 30.3 
30,001 to 70,000 39  32.8 
More than 70,000 20 16.8 
   
USDA region 118 100.0 
Northeast 2 1.7 
Mid-Atlantic 11 9.3 
Southeast 35 29.7 
Midwest 21 17.8 
Southwest 14 11.9 
Mountain Plains 9 7.6 
West 26 22.0 
   
Percentage of free and reduced meal applications 119 100.0 
Less than 25% 13 10.9 
25 – 50% 54 45.4 
51 – 75% 42 35.3 
More than 75% 10 8.4 
   
Financial position 119 100.0 
Costs exceed income 34 28.6 
Income equaled costs 29 24.4 
Income exceeded costs 56 47.1 
   
Percentage of food and supplies as corporate purchases 9 100.0 
Less than 25% 1 11.1 
25 to 50% 2 22.2 
51 to 75% 1 11.1 
More than 75% 5 55.6 
   
Note. N = 120. 
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more than 30,000. This group made up 41.6% of the population making the response rate 
from this group higher than the group from districts with smaller enrollments. Most of the 
respondents (77.3%) were from small or medium enterprises. A small or medium enterprise 
is defined as employing fewer than 500 employees (Arend & Wisner, 2005; Bharati & 
Chaudhury, 2006; Grandon & Pearson, 2004; Hill & Scudder, 2002; Quayle, 2003). 
The majority of respondents (69.5%) were from three of the seven USDA regions, 
Southeast, Midwest, and West. These three regions represent 60.4% of the population. This is 
different from Nettles et al. (2008) who found 58.5% of respondents were from these regions. 
Only 7.6% of respondents were from districts managed by a contract management company. 
In a recent study on purchasing cooperatives in schools, Rice (2007) found that 8.4% of 
school nutrition programs were managed by contract companies whereas Nettles et al. found 
only 5.4% were managed by contractors.  
Most respondents did not centralize their food purchasing, delivery, and production 
processes. Food cooperatives were used for purchasing food and supplies by 39.8% of 
respondents similar to results from a recent study of 453 school foodservice directors by Rice 
(2007) that found 40.8% participated in purchasing cooperatives. In contrast, 55.6% of the 
districts managed by a contract management company purchased 75% or more of food and 
supplies from corporate sources. Less than half of respondents (39.8%) distributed food and 
supplies from a central warehouse, and few districts (15.3%) produced most food items in a 
central production facility. This is different from Nettles et al. (2008) who found that 69.9% 
of districts utilized a central warehouse and 16.1% of districts centralized production.  
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Most respondents (71.5%) described their districts as either breaking even financially 
or making a profit, and more than half of the respondents (56.3%) had 50% or less of 
students who qualified for free or reduced meals. 
Supply Chain Orientation 
The supply chain orientation of school nutrition program professionals was evaluated 
to assess perceived organizational behaviors, attributes, and values that have been shown to 
lead to organizational performance improvement when implementing SCM projects. Table 
4-3 shows details of the responses, including means and standard deviations, listed in 
descending order by mean ratings. 
Statements related to school nutrition personnel’s perceived levels of trust and 
commitment toward supply chain members obtained the highest ratings. Honoring 
commitments (M = 4.48, SD = 0.518), not making false claims (M = 4.46, SD = 0.674), and 
working together (M = 4.45, SD = 0.548) topped the list. On average, school nutrition 
professionals disagreed that they have invested resources to accommodate suppliers making a 
switch to a new vendor cost prohibitive (M = 2.29, SD = 0.752). On the other hand, they also 
disagreed that they can easily replace their main suppliers (M = 2.24, SD = 0.860).  
Respondents provided neutral responses to questions related to their executive level 
administrators including statements such as administrators have not shown interest in 
building and enhancing relationships with supply chain members (M = 2.87, SD = 0.898), 
administrators tell employees that building long-term relationships with our supply chain 
members is important (M = 2.77, SD = 0.952), administrators tell employees to share 
strategic information with our supply chain members (M = 2.68, SD = 0.947), and sharing 
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Table 4-3. Ratings of Supply Chain Orientation in School Nutrition Programs 
Statement description n Ma SD 
SN personnel can be counted on to honor commitments made to supply 
chain members 119 4.48 0.518 
SN personnel do not make false claims to SCMs 119 4.46 0.674 
SN believes SCMs must work together to be successful 119 4.45 0.548 
Although SN is a nonprofit organization, we employ similar business 
practices to profit-seeking private sector businesses 119 4.39 0.678 
SN personnel are knowledgeable about our products and services when 
doing business with our SCMs 119 4.35 0.561 
SN views the supply chain as a value added piece of our business 119 4.31 0.548 
SN frequently promotes competition among vendors for procurement of 
food and supplies  118 4.03 0.896 
SN engages in multi-year contracts with vendors when allowable by state 
and federal regulations 118 4.00 0.915 
SN is willing to make cooperative changes with our SCMs 118 3.92 0.635 
SN personnel defend dependable SCM when outsiders criticize them 118 3.89 0.551 
When it comes to things that are important to SN, we can depend on the 
support of our SCMs 118 3.88 0.526 
SN is patient with SCMs when they make isolated mistakes that cause 
trouble for the school nutrition department 119 3.84 0.725 
SN is continually on the lookout for other SCMs to replace or add to our 
current SCMs  119 3.81 0.795 
SN involves vendors in departmental changes that may affect them 119 3.73 0.799 
Some of our SCMs have heavily invested resources in SN and would incur 
a significant loss if we discontinued our business relationship with them 119 3.67 0.984 
SN’s business goals and objectives are consistent with those of our SCMs 119 3.61 0.794 
It would be difficult for our main suppliers to replace the sales and profits 
our SN generates 119 3.50 0.872 
  
Note. N = 120. SN = Student nutrition department. 
a1 = strongly disagree; 5 = strongly agree. 
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Table 4-3 (continued)  
Statement description n Ma SD 
SN can count on SCMs to consider how their future decisions and actions 
will affect us 118 3.48 0.834 
SN personnel are cautious about sharing information e.g., menu or 
participation changes, when dealing with SCM  118 3.48 1.071 
The Superintendent or other executive level administrators of our school 
district and the CEO or other administrators of our SCMs have similar 
operating philosophies 
119 3.29 0.922 
SN takes measures to ensure that it can easily change suppliers on a regular 
basis  118 2.93 0.874 
The Superintendent or other executive level administrators in the school 
district have not shown interest in building and enhancing relationships with 
SCMs (reverse wording) 
119 2.87 0.898 
The Superintendent or other executive level administrators of our school 
district repeatedly tell employees that building, maintaining, and enhancing 
long term relationships with our SCMs are important to the school district’s 
success 
119 2.77 0.952 
The Superintendent or other executive level administrators of our school 
district repeatedly tell employees that sharing valuable strategic information 
with our SCMs is important to the school district’s success 
119 2.68 0.947 
Our school district requires a lot of collaboration and extra time when 
decisions are made, which frustrates our vendors because their business 
decisions are made quickly  
119 2.64 1.056 
Vendors are often frustrated with SN because our organizational culture is 
very different when compared to the vendor’s culture.  119 2.62 0.965 
The Superintendent or other executive level administrators of our school 
district repeatedly tell employees that sharing risk and rewards with SCMs 
is important to the school district’s success 
117 2.62 0.868 
SN administrators will quickly switch vendors if they can get a lower price 
for one or more items  119 2.45 0.954 
SN has invested resources to accommodate our main food and supply 
vendors and switching to a new vendor would be cost prohibitive 119 2.30 0.765 
The Superintendent or other executive level administrators of our school 
district offer various education opportunities about SCM management 119 2.27 0.820 
SN can easily replace our main food and supply providers with other 
suppliers 
119 2.23 0.858 
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risk and rewards with supply chain members is important to the district’s success (M = 2.62, 
SD = 0.868).  
Overall Supply Chain Orientation 
The overall supply chain orientation of school nutrition program professionals was 
measured to determine how school nutrition professionals view their relationship to other 
members of the school nutrition supply chain. Table 4-4 shows details of the responses, 
including means and standard deviations, listed in descending order by mean ratings. 
Respondents recognize the impact that their business has on the success of members of 
supply chain (M = 3.96, SD = 0.653) as well as the impact members of their supply chain 
have on their business success (M = 3.90, SD = 0.775).  
Table 4-4. Overall Supply Chain Orientation in School Nutrition Programs 
Statement description n Ma SD 
The school nutrition department recognizes that our business contributes a 
great deal to the success of our supply chain member’s organization. 120 3.96 0.653 
Supply chain members have contributed a great deal to our school nutrition 
program’s success. 119 3.90 0.775 
Our school nutrition management team meets regularly with supply chain 
members and examines processes that add costs without adding value to 
customers. 
120 3.39 1.056 
Note. N = 120. 
a1= strongly disagree; 5 = strongly agree. 
 
Information Orientation 
Information technology (IT) practices of school nutrition program professionals were 
evaluated to determine the extent and type of applications present in school nutrition 
departments in the largest school districts. Uses of four different types of IT applications 
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were examined: those used within the school nutrition department, between the school 
nutrition department and other departments within the district, between the school nutrition 
department and other members of the supply chain, and between the school nutrition 
department and customers. Table 4-5 shows details of the responses to these statements listed 
in descending order by frequency and percentage of total responses. 
Point of sale (98.3%), meal application processing (95.8%), customer relationship 
management (93.3%), and order entry (93.3%) were the applications most frequently 
identified in use within school nutrition programs. Nettles et al. (2008) also found 98.9% of 
large school districts used point of sale software. Very few districts scanned bar codes when 
taking inventory (1.7%) or receiving deliveries (0.8%). Additional responses received 
included online employee training, managing customer pre-payments, and vending.  
Common applications used to share information between school nutrition and other 
departments in the district included financial reporting (92.5%), accounts payable (90.0%), 
and tracking facility and maintenance issues (89.2%). Less than half of respondents used 
technology for risk management (45.0%) or receiving orders for catered events (40.8%). 
Respondents listed integration with district student management systems, classroom meal 
forecasting, and global positioning systems (GPS) for food and supply delivers in their 
written comments.  
Between school nutrition and supply chain members the most popular application was 
filing meal reimbursement claims (94.2%) followed by placing food and supply orders with 
vendors (88.3%). Although food and supply vendors were the supply chain members most 
commonly sharing information electronically with school nutrition, several other supply 
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Table 4-5. Information Technology Practices 
Statement description n % 
Technology used for school nutrition department functions 
Point of sale 
Meal application processing 
Customer relationship management 
Food and supply order entry 
Inventory control 
Nutrient analysis 
Menu planning 
Procurement and bidding 
Recipe development and management 
Receiving of food and supplies 
Warehouse management 
Food and supply delivery management 
Meal application scanning 
Food production scheduling 
Food production forecasting 
Food safety and security 
Employee safety 
Scanning bar codes when taking inventory 
Scanning bar codes when receiving food and supplies 
120 
118 
115 
112 
112 
106 
105 
99 
90 
88 
76 
76 
77 
72 
68 
69 
50 
33 
2 
1 
100.0 
98.3 
95.8 
93.3 
93.3 
88.3 
87.5 
82.5 
75.0 
73.3 
63.3 
63.3 
64.2 
60.0 
56.7 
57.5 
41.7 
27.5 
1.7 
0.8 
Technology used to share information with other district departments 
Financial reporting  
Accounts payable 
Facilities and maintenance 
Accounts receivable 
Technology support 
Payroll 
Purchasing 
Asset tracking 
Human resources 
Risk management 
Orders for catered events 
120 
111 
108 
107 
106 
103 
99 
99 
91 
87 
54 
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100.0 
92.5 
90.0 
89.2 
88.3 
85.8 
82.5 
82.5 
75.8 
72.5 
45.0 
40.8 
Technology used to share information with supply chain members. 
Filing reimbursement claims 
Placing food and supply orders with vendors 
Receiving product information from vendors 
Placing commodity orders with state agency 
Reconciling bank deposits 
Advertising bid information 
Placing commodity orders with USDA 
Receiving statements from vendors 
Receiving advanced shipping notices from vendors 
Receiving invoices from vendors 
120 
113 
106 
87 
82 
78 
76 
72 
56 
53 
51 
100.0 
94.2 
88.3 
72.5 
68.3 
65.0 
63.3 
60.0 
46.7 
44.2 
42.5 
  
Note. N = 120. 
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Table 4-5 (continued) 
Statement description n % 
Technology used to share information with supply chain members (continued) 
Receiving bid responses 
Receiving delivery tickets from vendors 
Paying vendor invoices 
Scanning product bar codes when accepting deliveries 
 
50 
43 
39 
2 
 
41.7 
35.8 
32.5 
1.7 
Technology used to share information with customers. 
Online prepayment system 
Scannable meal applications 
Customer satisfaction surveys 
Online meal applications 
Prepayment kiosks 
120 
83 
64 
35 
28 
12 
100.0 
69.2 
53.3 
29.2 
23.3 
10.0 
 
chain members, including the state and federal agencies and banks, also used technology to 
transmit information. Respondents indicated in written comments that they also exchanged 
information electronically with food cooperatives. 
Online prepayment systems (69.2%) followed by scannable meal applications 
(53.3%) were the most common application for exchanging information electronically with 
customers. Only 10% of respondents were using kiosks for collecting prepayments from 
customers. One respondent noted that the district utilized a virtual cafeteria for dispensing 
menu item nutrition information.  
The information orientation of school nutrition program professionals was evaluated 
to measure information management practices as well as behaviors and values that have been 
shown to lead to organizational performance improvement when implementing technology 
projects. Table 4-6 shows details of the responses, including means and standard deviations, 
listed in descending order by mean ratings. 
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Table 4-6. Information Orientation in School Nutrition Programs 
Statement description n Ma SD 
School nutrition management uses technology to identify revenue, 
participation, or cost trends in order to react proactively 120 4.31 .646 
School nutrition management uses technology to gather data for defending 
department strategies  120 4.16 .722 
The school nutrition department uses technology to spot changes in 
customer demands and purchasing trends e.g., point of sale records 120 4.05 .696 
The school nutrition department shares information on business 
performance with school nutrition employees 119 4.05 .723 
The school nutrition department uses information and data to improve 
employee performance 119 4.03 .610 
In the school nutrition department, information about failures, mistakes, 
and errors are shared and discussed constructively 120 3.98 .635 
In the school nutrition department, databases are kept current, and old or 
irrelevant data are removed on a regular basis 119 3.85 .830 
School nutrition management uses their experience and gut feelings to 
anticipate and forecast business conditions such as projecting revenue, 
costs, procurement needs, and participation 
118 3.37 1.011 
Vendors meet with the school nutrition department regularly (at least once a 
quarter) to exchange supply and demand forecasts with each other 120 3.08 1.094 
The school nutrition employees provide information to justify their 
decisions more often than using information to make decisions  120 2.78 .918 
The school nutrition department trusts the quality of formal sources of 
information and does not need to rely on informal sources 120 2.76 .820 
In the school nutrition department, employees often make decisions based 
on opinions rather than formal data 120 2.72 .970 
In the school nutrition department, we have worked with suppliers to utilize 
a common code for identifying products such as a Universal Product Code 
(UPC). 
118 2.33 .970 
The school nutrition employees frequently keep information to themselves 120 2.26 .750 
Information is provided on a “need to know” basis so school nutrition 
employees know what to do but may not know why they are doing it. 120 2.12 .846 
Note. N = 120. 
a1 = strongly disagree; 5 = strongly agree.  
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On average, school nutrition professionals agreed with statements related to 
information management practices such as using information to identify revenue and 
participation trends (M = 4.31, SD = 0.646), using data to defend strategies rather than setting 
strategy (M = 4.16, SD = 0.722), and spotting changes in customer demands (M = 4.05, SD = 
0.696). Respondents disagreed with statements that they based decisions on opinions rather 
than on formal data (M = 2.72, SD = 0.970) and worked with suppliers to utilize a common 
code, e.g., uniform product codes (UPC; M = 2.33, SD = 0.970).  
When responding to statements related to behaviors and values, school nutrition 
professionals agreed that they share information on business performance with employees (M 
= 4.05, SD = 0.723) and information is used to improve employee performance (M = 4.03, 
SD = 0.610). They disagreed with the statements employees frequently keep information to 
themselves (M = 2.26, SD = 0.750) and that they provide information to employees on a 
“need to know” basis so employees know what to do but may not know why they are doing it 
(M = 2.12, SD = 0.846).  
Overall Information Orientation 
The overall information orientation was assessed in order to evaluate school nutrition 
professionals’ perception of the use of information in their program. Table 4-7 shows details 
of the responses, including means and standard deviations, listed in descending order by 
mean ratings. The respondents agreed with all three statements. The rating on technology is 
vital to our success received the highest rating of the entire survey (M = 4.55, SD = 0.516).  
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Table 4-7. Overall Information Orientation in School Nutrition Programs 
Statement description n Ma SD 
Technology used by the school nutrition department is vital to our success. 120 4.55 0.516 
The school nutrition department regularly focuses on the information that 
will help us know if we are meeting our goals.  119 4.19 0.586 
When our school nutrition department management team meets to make 
important decisions, all members expect to review and discuss data 
relevant to the decision-making process. 
120 4.14 0.702 
Note. N = 120. 
a1 = strongly disagree; 5 = strongly agree.  
 
Willingness to Adopt Technology 
The final scale was developed to assess the willingness of school nutrition 
professionals to adopt technology for SCM initiatives. Table 4-8 shows details of the 
responses, including means and standard deviations, listed in descending order by mean 
ratings. The respondents agreed they are willing to adopt technology for SCM initiatives (M 
= 4.18, SD = 0.721) and that technology would give them greater control (M = 4.01, SD = 
0.731). They did not agree that costs and other disadvantages outweighed the advantages of 
using technology to exchange information with other supply chain members (M = 2.42, SD = 
0.996).  
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Table 4-8. Willingness to Adopt Technology for Supply Chain Initiatives 
Statement description n Ma SD 
Overall, the school nutrition department is willing to adopt technology used 
to exchange information within the school district or between members of 
our supply chain.  
119 4.18 .721 
Using technology to exchange information with the school district or 
between members of the school nutrition supply chain will give the school 
nutrition program greater control. 
119 4.01 .731 
Technology used to exchange information within the school district or 
between members of our supply chain will help increase productivity of the 
school nutrition program. 
119 3.98 .689 
Technology used to exchange information within the school district or 
between members of our supply chain will help lower operating costs in the 
school nutrition program. 
119 3.95 .779 
The costs and other disadvantages of using technology to exchange 
information with the school district or between other members of the supply 
chain outweigh the advantages. 
119 2.42 .996 
Note. N = 120. 
a1 = strongly disagree; 5 = strongly agree.  
 
Factor Analysis of Antecedents of Supply Chain Orientations 
Principal components analysis (PCA) is a statistical technique used to discover which 
items in a set form factors that are largely independent of one another. It is used to 
summarize and reduce a large set of items into a smaller number of factors. Factors may be 
extracted or fixed by the researcher, and rotation may be used to increase interpretability 
(Tabachnick & Fidell, 2007).  
For each scale used in the study, PCA with varimax rotation was used to obtain the 
underlying factor structure of each measurement scale. Missing values were excluded list 
wise. The Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy was calculated to 
indicate whether factor analysis was an appropriate analysis and should result in distinct and 
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reliable factors. Values less than .50 indicate the data are not acceptable for factor analysis. 
Values between .50 and .70 are mediocre. Values of .70 to .80 are good. Values between .80 
and .90 are great, and values above .90 are considered superb (Kaiser, 1974). Bartlett’s test of 
sphericity tests the null hypothesis that the correlations in the correlation matrix are zero. For 
adequate factor analysis, Bartlett’s test should be significant indicating the correlation matrix 
is not zero and there is some relationship between the variables (Tabachnick & Fidell, 2007). 
The internal consistency of each scale was assessed using Cronbach’s alpha and the average 
inter-item correlation. For exploratory studies, values above .60 for Cronbach’s alpha are 
considered acceptable reliability values (Hair, Anderson, Tatham, & Black, 1998).  
Supply Chain Orientation Scale 
 The final solution for the 31-item Supply Chain Orientation scale consisted of 6 
factors that explained 62% of the variance. The value of KMO was .69 and Bartlett’s test of 
sphericity was significant (χ2 = 716.819, df = 210, p < .001) indicating factor analysis was 
appropriate for the data. A 6-factor solution was specified in an attempt to replicate the 
original study that contained six subscales (Min & Mentzer, 2004). A threshold of .45 was 
selected for the factor loadings due to the small sample size (Stevens, 1992); typically factor 
loadings above .3 may be significant in a large sample and factor loadings as high as .7 may 
be needed to have significance in very small samples. Items 9, 17, 21, and 26 were removed 
due to factor loadings under .45. Items 10, 12, 20, 22, and 25 were removed due to cross-
loading on more than one factor. 
Internal consistency of each factor was computed using Cronbach’s alpha. Item 27 
was dropped to improve the internal consistency of Factor 1. For Factor 1, the final 
Cronbach’s alpha was .837, which indicated acceptable reliability. The Cronbach’s alphas for 
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Factor 2 and Factor 4 were .752 and .684, respectively, also indicating acceptable reliability. 
Factors 3, 5, and 6 had α = .547, α = .475, and α = .570, respectively, reflecting internal 
inconsistency of the factors. Based on their acceptable alpha values, Factors 1, 2, and 4 were 
retained. Factors were labeled as noted in Table 4-9.  
Table 4-9. Factor Loadings for Supply Chain Orientation 
Factors and items M Loading α Variance 
Factor 1—Top Management Support .837 14.972 
 Similar philosophies 3.29 .633   
 Long term relationships 2.77 .740   
 Share strategic information 2.68 .868   
 Share risk and rewards 2.62 .903   
 Education opportunities 
 
2.27 .634   
Factor 2—Trust .752 12.987 
 Honor commitments 4.48 .766   
 Knowledgeable about products 4.35 .757   
 Do not make false claims 4.46 .797   
 Views SC as value added 4.31 .451   
 Private sector business practices 
 
4.39 .541   
Factor 3—Commitment .684 8.576 
 Replace our current SCM 3.81 .552   
 Promotes competition among vendors 4.03 .647   
Note. PCA with varimax rotation. Total variance explained was 36.535%. 
 
A scale measuring overall supply chain orientation was created using three questions 
(see Table 4-4) and loaded on one factor. The value of alpha was .686 indicating acceptable 
reliability. This scale was also kept for further analyses. 
Information Orientation 
 The final solution for PCA with varimax rotation for the 15-item scale measuring 
information orientation consisted of three factors. The value of KMO was .647 and the 
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Bartlett’s test of sphericity was significant (χ2 = 240.379, df = 36, p < .001), indicating factor 
analysis was appropriate for the data. A 3-factor solution was specified in an attempt to 
replicate the original scale that contained three subscales (Marchand et al., 2000). The three 
factors explained 61% of the variance. Five items (3, 7, 8, 9, 10, 15) did not have factor 
loadings above .45 on any factor and therefore were dropped. 
For Factor 1, the final Cronbach’s alpha was.655, which indicated acceptable 
reliability. Factors 2 and 3 had Cronbach’s alphas of .129 and .470, respectively, reflecting 
internal inconsistency of the factors. Based on the acceptable values of alpha, Factor 1 was 
retained. Factors were labeled as noted in Table 4-10.  
Table 4-10. Factor Loadings for Information Orientation 
Factor and items M Loading α Variance 
Factor 1—Information Management Practices .655 25.77 
 Identify trends 4.31 .882   
 Defend strategies 4.16 .849   
 Spot changes in trends 4.05 .756   
Note. PCA with varimax rotation. 
 
An overall scale measuring overall information orientation had been created using 
three questions (see Table 4-7) and loaded on one factor. The value of alpha was .73 
indicating acceptable reliability. This scale was retained for use in further analyses. 
Willingness to Adopt Technology 
 Cronbach’s alpha was run to test the reliability of the rating scale for willingness to 
adopt technology for supply chain management. Two items were dropped to improve 
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reliability (1, 4). The final test for Cronbach’s alpha was.826, indicating acceptable 
reliability.  
A score for each factor was created by averaging the item means within each factor. 
Reviews of the values for skewness and kurtosis indicated the factors were normally 
distributed. A summary of the factors is listed in Table 4-11.  
Table 4-11. Summary of Retained Factors 
Factor 
No. of 
items n α 
Factor 
M SD 
Top Management Support 5 117 .84 2.73 0.70 
Trust 5 119 .75 4.40 0.43 
Commitment 2 118 .68 3.92 0.74 
Information Management Practices 3 120 .78 4.17 0.58 
Supply Chain Orientation 3 119 .69 3.92 0.64 
Information Orientation 3 120 .73 4.30 0.48 
Willingness to Adopt Technology 3 119 .83 3.98 0.63 
 
Comparisons Among Groups 
 The seven factors were used as dependent variables to compare differences between 
groups designated by demographic variables. Due to the low number of responses to some 
categories under educational background, some selections were combined. The responses of 
education (n = 3) were combined with those of home economics (n = 15), and responses of 
hospitality management (n = 12) and business (n = 24) were combined.  
 Respondents were asked if there were fewer than 500 full- and part-time employees 
or more than 500 full- and part-time employees currently employed by the school nutrition 
60 
department. No significant differences (p < .05) were reported on any of the factors based on 
number of employees. 
 Respondents were asked if food and supplies for their school nutrition program were 
purchased through a purchasing cooperative. Significant differences were reported for one 
factor, Commitment, based on whether or not food and supplies were purchased through a 
purchasing cooperative (see Table 4-12). Commitment scores (t = -2.562) were higher in 
districts that did not purchase through a purchasing cooperative (M = 4.07, SD = 0.67) 
compared to cooperative users (M = 3.71, SD = 0.80). 
Table 4-12. Independent t Test on Dependent Variables Based on Use of a Food Purchasing 
Cooperative 
Dependent variable n M SD t df p 
Commitment    -2.562 114 .012* 
    Yes 47 3.71 0.80    
    No 69 4.07 0.67    
*p < .05. 
 
 Respondents were asked if the majority of menu items for their school nutrition 
program were produced in one centralized production facility. No significant differences (p < 
.05) were reported for any of the factors based on whether or not menu items were produced 
in one centralized production facility. 
 Respondents were asked if the majority of food and supplies for their school nutrition 
program were delivered to and distributed from a central location or warehouse. Significant 
differences were reported for two of the factors, Commitment and Information Orientation, 
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based on whether or not food and supplies were delivered to and distributed from a central 
location or warehouse (see Table 4-13). Scores for both Commitment (t = 2.010) and 
Information Orientation (t = 2.139) were higher for respondents from districts that had a 
central warehouse.  
Table 4-13. Independent t Test on Dependent Variables Based on Existence of Central 
Distribution Location 
Dependent variable n M SD t df p 
Commitment    2.010 114 .047* 
    Yes 46 4.09 0.58    
    No 70 3.81 0.82    
Information orientation    2.139 116 .035* 
    Yes 47 4.31 0.54    
    No 71 4.08 0.58    
* p < .05. 
 
Respondents were given three choices (costs exceeded income, income equaled costs, 
or income exceeded costs) to describe the average financial picture for their school nutrition 
department the last 3 years. They were asked to not include transfers from the school 
nutrition program fund balance or general fund. Regardless of their financial picture, there 
were no significant differences (p < .05) reported for any of the factors. 
 Respondents chose one of six options to describe their educational background, or 
they marked “other” if their background was not listed. Based on respondents’ educational 
background, there was a significant difference on one factor, Supply Chain Orientation (see 
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Table 4-14). A Tukey post-hoc analysis indicated that respondents with a home economics, 
consumer and family science, or education background (M = 4.22, SD = 0.52) had a greater 
supply chain orientation than did those with an institutional management background (M = 
3.50, SD = 0.83).  
Table 4-14. ANOVA on Dependent Variables Based on Respondents Educational 
Background 
Dependent variable n M SD F df p 
Supply chain orientation    2.67 4, 111 .036*
     Nutrition/dietetics 33 3.91 0.68    
     Institutional management 14 3.50a 0.83    
     Home economics/CFS/education  18 4.22b 0.52    
     Hospitality/restaurant management/business 36 3.97 0.57    
     Other 15 3.93 0.53    
Note. Means with different subscripts differ significantly at p < .01 in the Tukey honestly 
significant difference comparison. 
*p < .05. **p < .01. 
 
Multiple Regression 
Four regression analyses were performed. The first analysis determined if top 
management support, trust, and commitment predicted supply chain orientation. The second 
analysis determined if information management practices predicted information orientation. 
The third analysis determined if information orientation was related to supply chain 
orientation. The final analysis determined if supply chain orientation and information 
orientation affected willingness to adopt technology for supply chain management initiatives.  
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Correlations between the factors were checked to screen for multicollinearity. If the 
factors are highly correlated it becomes impossible to get unique estimates of regression 
coefficients (Field, 2005). However, no significant correlations above .80 were reported (see 
Table 4-15).  
Table 4-15. Correlation Matrix of Components for All Factors 
 TMS T C IM IO SCO WAT 
Top Management Support (TMS) —          
Trust (T) -.025 —        
Commitment (C) .023 .254** —      
Information Management (IM) -.043 .351** .063 —    
Information Orientation (IO) .005 .415** .104 .586** —   
Supply Chain Orientation (SCO) .147 .301** .099 .051 .180 —  
Willingness to Adopt Technology (WAT) -.035 .227* -.002 .101 .223* .428** — 
*p < .05. **p < .01.  
 
Supply Chain Orientation 
Factor scores of Top Management Support, Trust, and Commitment were entered 
simultaneously as predictor variables. The variable supply chain orientation was entered as 
the dependent variable. Correlations between the factors were checked to screen for 
multicollinearity. No significant correlations above .80 were reported (see Table 4-16).  
The multiple regression model for supply chain orientation was significant, F(3,111) 
= 4.954, p < .01, R2 =.118, adjusted R2 = .094. Beta values indicated the contribution of each  
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predictor variable to the model. Trust contributed the most to the model (β = .30, p < .01). 
Top Management Support and Commitment did not significantly contribute to the model 
(Table 4-17, Figure 4-1). Only 9% of the variance is explained by Trust, Commitment, and 
Top Management Support.  
 
Table 4-16. Correlation Matrix of Factors for Supply Chain Orientation (N = 115) 
 
Supply chain 
orientation 
Top 
management 
support Trust Commitment 
Supply chain orientation —    
Top management support .151 —   
Trust .304** -.026 —  
Commitment .104 .022 .263** — 
**p < .01, two tailed. 
 
 
Table 4-17. Summary of Regression Analysis for Variables Predicting Supply Chain 
Orientation 
 Unstandardized  
  coefficients 
Standardized 
coefficients
  
Variables B SE β t p 
(Constant) 1.39 0.67  2.08 .04* 
Top Management Support 1.49 0.08 .16 1.78 .08 
Trust 0.47 1.43 .30 3.27 .00** 
Commitment 0.02 0.08 .02 0.22 .82 
Note. R2 = .12; adjusted R2 = .09.  
*p < .05. **p < .01. 
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Figure 4-1. Model of school foodservice professionals’ willingness to adopt technology for 
supply chain management initiatives. 
Note. Standardized coefficients. *p < .05. **p < .01. 
 
Information Orientation 
The factor score of Information Management Practices was entered as a predictor 
variable. The variable information orientation was entered as the dependent variable. The 
regression model for information orientation was significant, F(1,117) = 61.224, p < .001, R2 
=.344, adjusted R2 = .338. As noted in Table 4-18, Information Management Practices 
contributed significantly to the model (β = .59, p < .01) and explained 34% of the variance in  
66 
Table 4-18. Summary of Regression Analysis for Variables Predicting Information 
Orientation 
 Unstandardized  
  coefficients 
Standardized 
coefficients
  
Variables B SE β t p 
(Constant) 2.25 0.26  8.51 .00** 
Information management practices 0.49 0.06 .59 7.83 .00** 
Note. R2 = .34; adjusted R2 = .34.  
*p < .05. **p < .01. 
 
the model. The relationship between Information Management Practices and Information 
Orientation is shown in Figure 4-1.  
Willingness to Adopt Technology  
Factor scores of Supply Chain Orientation and Information Orientation were entered 
simultaneously as predictor variables. The variable willingness to adopt technology was 
entered as the criterion variable. Correlations between the factors were checked to screen for 
multicollinearity. No significant correlations above .80 were reported (see Table 4-19). 
The multiple regression model for willingness to adopt technology was significant, 
F(2,114) = 14.869, p < .001, R2 = .207, adjusted R2 = .193. Supply Chain Orientation 
contributed the most to the model (β = .40, p < .01), however only 19% of the variance in 
willingness to adopt technology for supply chain initiatives may be explained by Supply 
Chain Orientation. Information Orientation did not significantly contribute to the model 
(Table 4-20). 
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Table 4-19. Correlation Matrix of Components for Willingness to Adopt Technology 
 Willingness to 
adopt technology 
Supply chain 
orientation 
Information 
orientation 
Willingness to adopt technology —   
Supply chain orientation .428** —  
Information orientation .224** .167* — 
Note. N = 120. 
*p < .05. **p < .01; two tailed. 
 
Table 4-20. Summary of Regression Analysis for Variables Predicting Willingness to Adopt 
Technology 
 
 
Unstandardized  
  coefficients 
Standardized 
coefficients
  
Variables B SE β t p 
(Constant) 1.52 0.54  2.81 .01** 
Supply Chain Orientation 0.40 0.08 .40 4.75 .00** 
Information Orientation 0.21 0.11 .16 1.85 .066 
Note. R2 = .21; adjusted R2 = .19.  
*p < .05. **p < .01. 
 
 
Hypotheses Testing 
Figure 4-1 shows the effects of Trust on Supply Chain Orientation. Consistent with 
expectations, Trust was a determinant of Supply Chain Orientation supporting hypothesis 1. 
Figure 4-1 also shows Information Management Practices was a determinant of Information 
Orientation supporting hypothesis 8. Finally, hypothesis 10 is supported as Supply Chain 
Orientation was found to predict Willingness to Adopt Technology for Supply Chain 
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Management Initiatives (Figure 4-1). Commitment, cooperation, interdependence, 
compatibility, and top management support were not predictors of supply chain orientation. 
Also, information technology practices, and information behaviors and values were not 
predictors of information orientation. Finally, information orientation was not a predictor of 
willingness to adopt technology for supply chain management in large school districts.  
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CHAPTER 5. CONCLUSIONS 
This study sought to identify attributes that school nutrition professionals and their 
school districts have that may make them willing to adopt technology for supply chain 
management (SCM) and engage in SCM initiatives which could result in improved program 
performance. The study population was school nutrition professionals from the largest 500 
school districts in the United States. The findings of this study, limitations, and 
recommendations for future research are discussed in this chapter.  
Discussion and Summary 
According to Min and Mentzer (2004), in order for organizations to engage in SCM 
initiatives that improve their organization’s performance, they must first possess a supply 
chain orientation. Supply chain orientation is a philosophy of an organization that allows it to 
see, from a system’s viewpoint, all the organizations within a supply chain as a whole entity 
involved in processing the flow of products, information, and finances from product origin to 
consumption by the end user (Mentzer et al., 2001). Likewise, Marchand et al. (2000) found 
when organizations engage in technology initiatives, the organizations are more likely to 
improve their performance if they first have adopted an information orientation. Information 
orientation is a measurement of an organization’s ability to utilize and manage information to 
improve organizational performance.  
Organizational Attributes 
What personal and organizational attributes do school nutrition professionals and 
their programs have that are likely to make them successful at improving program 
performance through SCM technology initiatives? The study participants were 
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predominantly well-educated, 51–60 year-old females with many years of experience in the 
foodservice industry. The majority of respondents indicated that they did not participate in 
cooperative food purchasing or centralize their deliveries or production processes. Two 
studies (Bowersox & Daughtery, 1995; Germain, Droge, & Daughtery, 1994) showed that 
organizations with centralized processes were more likely to adopt technology to facilitate 
logistics than were organizations with a flatter management structure. In contrast, Patterson 
et al. (2003) found organizations with decentralized management structures were engaged 
more frequently in SCM initiatives.  
This study found few differences between school districts with centralized processes 
and those districts that did not centralize. Commitment was higher in districts that did not 
participate in a purchasing cooperative. Although the differences were significant, the effect 
size was small. This result may be due to the reduced level of engagement that may occur 
directly with a supplier when cooperatives are involved. Rice (2007) in a recent study on 
school nutrition program purchasing practices found that directors who did not participate in 
a cooperative were very satisfied with vendor responsiveness due to their direct relationship 
with vendors.  
Districts using a centralized warehouse and distribution system had a significantly 
higher level of commitment and information orientation compared to other districts; 
however, the differences were small. This may be due to the additional complexity of the 
foodservice system when districts assume responsibility for distribution, and therefore they 
may find the technology more useful to their operation (Davis, 1989). Moberg et al. (2002) 
also noted that users of warehouse information technology reported higher levels of 
warehouse performance.  
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Previous studies (Arend & Wisner, 2005; Patterson et al., 2003) found that small and 
medium enterprises did not benefit from SCM activities to the same extent that large 
enterprises benefited. Other studies (Moberg et al., 2002; Yao et al., 2007) found no 
relationship between organizational size and information exchange between supply chain 
members. This study found similar results: No significant differences were found between 
organizations with fewer than 500 employees compared to larger organizations in this study. 
It is important to note, however, that this study focused only on large school districts with 
enrollments above 15,000 students. Although 77.3% of respondents are considered a small or 
medium enterprise, the majority of school districts in the United States are much smaller than 
those studied by this research and, if included, may have provided different results.  
Researchers found that organizations that were underperforming were more likely to 
engage in SCM initiatives than were those that were performing well financially (Patterson et 
al., 2003) because high performing organizations may resist changing successful strategies of 
the past. This study found no significant difference between districts that broke even or made 
a profit and those that had, on average, lost money over the last 3 years. Previous studies 
were based on profit-seeking organizations. Non-profit organizations such as schools may 
find that profitability may not be as much as a differentiator as it is in for-profit 
organizations. 
Technology Practices 
What information technology (IT) practices do school nutrition programs follow that 
support SCM technology initiatives? School nutrition professionals responded that 
technology used by the school nutrition department was vital to their success (M = 4.55, SD 
= 0.516), the highest rating of all items in the survey. The respondents were asked to indicate 
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what functions were computerized within their departments, between their department and 
other departments in the school district, between their department and other organizations in 
their supply chain, and between their department and their customers. These four groups 
represented all major links in the school nutrition supply chain.  
The school nutrition programs in this population have invested heavily in technology. 
Wilson (2007) studied school nutrition employees and found a positive correlation between 
level of education and perceived usefulness of technology (r = .160, p < .05). Perhaps the 
level of education of respondents influenced the degree of technology use by foodservice 
directors in this study. Nearly all respondents used a computerized point of sale system 
(98.3%), and the majority indicated that they used technology for key functions such as meal 
application processing (95.8%), customer relationship management (93.3%), food and supply 
ordering (93.3%), inventory control (88.3%), menu planning (82.5%) and nutrient analysis 
(87.5%), procurement (75%), and recipe management (73.3%). Of the 19 items listed in the 
questionnaire, only 4 (food safety, employee safety, and scanning bar codes for inventory or 
receiving) were used by less than 50% of the respondents. Program requirements in school 
nutrition programs require a lot of recordkeeping, technology is useful in meeting these 
requirements, and most software is tailored to meet the specific requirements for schools. For 
example, a point of sale program tracks not only products sold and money collected but also 
the student’s name and meal status.  
Respondents also indicated that they used technology a great deal to share 
information with other departments. Respondents communicate information to school 
departments handling finance (92.5%), accounting (90%), facilities and maintenance 
(89.2%), payroll (82.5%), technology (85.8%), purchasing (82.5%), asset management 
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(75.8%), and human resources (72.5%) through the use of technology. Because these 
departments are part of the school nutrition supply chain, having the technical infrastructure 
in place may facilitate future SCM endeavors. Unlike many of the other organizations that 
have been studied, school nutrition programs are a business within a larger organization and 
share many of the functions such as finance and accounting with the larger organization. This 
is likely to make SCM implementations challenging because not only must the school 
nutrition department have a supply chain orientation but the larger organization must have 
supply chain orientation as well.  
Over 70% of school nutrition professionals participating in the study used technology 
to share data with other supply chain members for tasks such as filing claims for 
reimbursement (94.2%), ordering food and supplies (88.2%), or receiving product 
information (72.5%). Less than 50% used technology to exchange information with food and 
supply vendors for routine information such as shipping notices (44.2%), invoices (42.5%), 
and payments (32.5%). Only 2 respondents scanned bar codes of incoming deliveries.  
These types of activities may be facilitated by agreeing to a common code for 
identifying items. Respondents did not agree with the statement that they had worked with 
vendors to utilize a common code for products (M = 2.33, SD = 0.97) and that may be 
limiting their ability to automate these processes to a greater degree. In order for school 
districts to take full advantage of these types of technologies, they may need to be trained in 
how the technology can benefit them and what steps they will need to take to adopt common 
product codes and other terminology for other data points such as invoice numbers, receive 
dates, and units of measure.  
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Finally, automating data sharing between school nutrition departments and their 
customers was less prevalent than the business-to-business connections. The most popular 
technology was online prepayment systems (M = 69.2%). Online prepayments are an 
example of a supply chain initiative in that it eliminates redundant data entry while providing 
parents the convenience of paying by credit card—reducing waste while adding customer 
value. Monies are directly deposited in the school district bank account, the student school 
nutrition account is updated with the new funds, parents may charge the payment on their 
credit card at a time that is convenient for them, and cashiers do not have to handle money at 
the point of service.  
Management Practices 
What information management practices do school nutrition programs follow that 
support SCM technology initiatives? Marchand et al. (2000) found organizations that 
understand how to identify what pieces of information are important for decision-making, 
organize it, and keep it current, perform better than do companies not following these 
practices. Also important was having a common definition or code for data.  
Respondents related most positively to using point-of-sale data in order to spot 
participation trends (M = 4.05, SD = .0696). They were more neutral to statements related to 
using data, rather than experience, for decision-making (M = 3.37, SD = 1.01) and 
exchanging demand and supply data with vendors on a regular basis (M = 3.08, SD = 1.09). 
In a recent study of medium sized school nutrition programs, Hanna (2008) found that 78.5% 
of directors used perception to determine staffing needs compared to an objective measure 
such as meals per labor hour (83.1%) when three types of evaluation were used. This aligns 
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with the findings from this study that school nutrition professionals use a combination of 
formal and informal data for decision-making.  
This study did find that information management practices predicted information 
orientation in school nutrition professionals. However, having a common code for identifying 
products scored low (M = 2.33, SD = 0.97).These results may be an indication that school 
nutrition professionals may benefit from an intervention, such as training or consulting, to 
strengthen skills in this area before investing in technology for SCM.  
Organizational Behaviors and Values 
What organizational behaviors and values toward the use of information do school 
nutrition programs embrace that support SCM technology initiatives? Respondents agreed 
with statements associated with sharing information with employees (M = 4.05, SD = 0.723) 
but disagreed with keeping information to themselves (M = 2.26, SD = 0.75), and providing 
data on a need to know basis (M = 2.12, SD = 0.846). It was interesting to note that they were 
more neutral when it came to trusting the quality of formal data rather than informal data 
sources (M = 2.76, SD = 0.82). This was an interesting finding because technology produces 
formal data and, if it is not trusted, it is curious why such a high investment in technology has 
been made. Moberg et al. (2002) found similar results when they studied several different 
suppliers, mostly food and beverage companies, to identify antecedents of information 
exchange within supply chains. The researchers found that information quality did not 
predict operational information exchange but did predict strategic information exchange.  
Willingness to Adopt Technology for Supply Chain Management 
The concept of SCM was only recently introduced to this population and thus few 
SCM initiatives have been undertaken; therefore it was not feasible to replicate the original 
76 
study by Min and Mentzer (2004). Instead, a scale was created using test items from Min and 
Mentzer’s and Marchand et al.’s (2000) studies to determine if the original constructs from 
both of these earlier studies were related to school nutrition professionals’ perception of 
supply chain orientation and information orientation respectively. A factor analysis was 
conducted on both scales.  
The Supply Chain Orientation scale resulted in three reliable factors, Top 
Management Support, Trust, and Commitment. Reliability means that the same items would 
result in the same answers if repeated with the same population. The remaining three factors 
were not reliable in the school nutrition setting. Although many of the items were taken from 
Min and Mentzer’s (2004) study, the original research was conducted with executives 
knowledgeable in SCM. In this study the concept of SCM was newly introduced to the 
population and this may have affected results. 
Multiple regression analysis further determined that only Trust significantly predicted 
supply chain orientation in large school districts. Other researchers, such as Morgan and 
Hunt (1994), have shown that trust is a major determinant of both commitment and 
cooperation and therefore very important in establishing relationships needed for SCM 
initiatives.  
Responses to questions related to compatibility with potential supply chain partners 
and top management support indicated that school nutrition professionals did not have a clear 
understanding of what their executive managers or the executives from their supply chain 
partner’s vision or goals were as they relate to supply chain management. This may have 
affected the results of the analysis. It would be interesting to see if training in the concept of 
supply chain orientation and opportunity to determine the support level for SCM from 
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executive managers within the school district would change the results of the rating and 
predictive ability of commitment, cooperation, interdependence, compatibility, and top 
management support. It is also possible that factors such as their non-profit status, perception 
of governmental regulations, or the fact that they were a business located within a larger 
business may have contributed to their lack of supply chain orientation.  
The Information Orientation scale resulted in one reliable factor, Information 
Management Practices. The other two factors were not reliable in the school nutrition setting. 
In order to reduce the length of the questionnaire, the number of Information Orientation 
scale items was reduced from 30 to 15. Six of the original items were changed from the 
rating format to a listing of technology in use. Because the school nutrition professionals 
used technology extensively, it is likely they would have rated highly in information 
technology practices. Although care was taken to keep the number of items from each 
construct balanced, the removal of items may have caused the reduction in reliability.  
Information Management Practices did significantly predict information orientation; 
however, it had only a medium effect indicating that other factors were involved as well. 
Because the school nutrition department is dependent, in part, on the IT department of the 
school district due to the use of a common IT infrastructure, factors related to how the district 
information practices, behaviors, and values as a whole may be important to assess. It is 
interesting to note that there was no difference in information management practices or 
information orientation in districts that performed well financially compared to those that lost 
money which does not support Marchand et al.’s (2000) original findings.  
Finally, the study sought to determine if the school nutrition professionals’ perception 
of supply chain orientation and information orientation was related to their willingness to 
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adopt technology for SCM initiatives. Supply chain orientation was positively related to 
willingness to adopt technology; however, information orientation was not related to 
willingness to adopt technology for SCM initiatives. This seems to contradict Hsieh et al. 
(2006), who found that information orientation positively relates to e-business adoption. This 
may have been due to the differences in scales used to assess information orientation. The 
concept of performance expectancy (Venkatesh et al., 2003) may be a factor in this result in 
that the school nutrition professional’s expectation that technology may improve their ability 
to share information across the supply chain may be more of a factor than their information 
orientation.  
Limitations of the Study 
There are a number of factors, including sample size, length of questionnaire, 
familiarity of the SCM concept, and self-reported data that may limit the ability to generalize 
the results of this study. The sample size was small due to a number of factors. The 
population under study was small—fewer than 500 potential participants. The questionnaire 
was sent during a holiday period when many school nutrition personnel were on vacation, 
and one follow-up was sent during a period when many directors were attending an industry 
conference. Several e-mails bounced back due to school district firewalls. The small sample 
may have affected the results of some analyses, most notably factor analysis. 
The concept of SCM is new to the school nutrition market. In their study, Min and 
Mentzer (2004) selected participants who were responsible for SCM and understood the 
concepts of supply chain orientation and SCM. Although key concepts were defined at the 
beginning of the questionnaire, some respondents may have been confused by the questions 
due to their lack of awareness of SCM concepts. Although some clarifications were 
79 
suggested and changes made during the pilot study, four contacts were received from 
directors asking for clarification on several different questions. Specifically, the directors 
were not familiar with views of their superintendents and therefore had a hard time 
answering items 19 and 27–30. Other callers asked for clarification in the definitions of SCM 
and supply chain members, for example, are other departments within the school district part 
of the supply chain.  
Finally, self-reported data may be inaccurate. Several questions related directly to the 
responsibilities of the director, and he/she may view his/her actions differently than others 
may perceive them.  
Recommendations for Future Research 
This is the first research to study SCM in school nutrition programs. It provided some 
insights into the willingness of large school districts to adopt technology for SCM. It also 
evaluated the supply chain orientation and information orientation of large school nutrition 
programs. Concepts from this study may be applied in determining an organization’s 
readiness to begin a SCM project. Because the factors identified in the study explained only a 
small percentage of the variance for supply chain orientation, information orientation, and 
willingness to adopt technology for supply chain initiatives, further research is needed to 
identify additional factors.  
Because the school nutrition program is a business within a larger organization, it is 
also important to study the supply chain orientation and information orientation within the 
school district itself. This is important because other departments within the district are part 
of the school nutrition supply chain and support is needed from the school district’s executive 
management team in order for the school nutrition department to be successful. This type of 
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study would also help to clarify if non-profit status or governmental purchasing regulations 
may be a factor in supply chain orientation and information orientation.  
A qualitative study is needed to explore SCM and SCM technology initiatives already 
underway to examine perceived barriers, successful strategies, and perceived benefits. The 
School Nutrition Association has begun to provide training in SCM concepts to its members 
and may be able to identify school programs that have begun projects.  
The population for this study was selected specifically because it represented a high 
percentage of purchasing power in this industry. In future studies the population should be 
expanded in order to be more representative of the total population of school nutrition 
programs. The industry would also benefit from repeating this study with other members of 
the school nutrition supply chain, such as distributors and manufacturers, and state agencies 
because every member involved in the project must have a supply chain orientation in order 
to affect improved organizational performance (Min & Mentzer, 2004).  
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APPENDIX A. HUMAN SUBJECTS APPROVAL 
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APPENDIX B. FOODSERVICE COVER COMMUNICATION AND SURVEY LINK 
 
[DATE] 
 
Dear Foodservice Professional: 
 
I am a PhD candidate in the Program of Foodservice and Lodging Management at Iowa State 
University conducting research on the use of technology to enable data sharing among member 
organizations in the school foodservice supply chain.  
 
As one of the largest 500 school districts in the U.S., your district has been selected to participate in 
this survey. Your participation in this survey will provide school districts and members of their 
supply chain with information about attributes that influence the adoption of technology utilized in 
supply chain management. 
 
Your responses are confidential and voluntary, and only aggregated data will be reported. If you have 
questions about the rights of research subjects or related injury, please contact the Office of Research 
Assurances, 1138 Pearson Hall, Iowa State University, 515-294-3115; dament@iastate.edu.  
 
Before you begin this survey, you should read completely the informed consent information below.  
Participants in this study have rights and protections and you should fully understand these as well as 
the nature of the study before you decide to participate or not.  To ensure that you are fully informed, 
Iowa State University provides the following informed consent form. 
 
INFORMED CONSENT DOCUMENT 
 
Title of Study:  Effects of Organizational Attributes on Use of Technology for Supply Chain 
Management in School Nutrition Programs 
 
 
Investigators: The main investigator is Julie Boettger, a graduate student completing her 
PhD at Iowa State University.  Her research study is supervised by her major 
professor, Dr. Miyoung Jeong, Department of Apparel, Educational Studies, 
and Hospitality Management.  
 
This is a research study.  Please take your time in deciding if you would like to participate.  Please 
feel free to ask questions at any time. 
 
INTRODUCTION 
 
The purpose of this study is to examine the attributes that affect the adoption of technology used for 
supply chain management. You are being invited to participate in this study because you are a 
foodservice professional in one of the nation’s 500 largest school districts.  
 
DESCRIPTION OF PROCEDURES 
 
If you agree to participate in this study, your participation will last for approximately 15 minutes. 
During the study you will be asked to complete an on-line questionnaire dealing with your opinions 
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and beliefs about attributes describing your organization. You may skip any question that you do not 
wish to answer or that makes you feel uncomfortable, and you may terminate the study at any time by 
ending the on-line session.  
 
RISKS 
 
There are no foreseeable risks in completing the questionnaire.   
 
BENEFITS 
 
If you decide to participate in this study, there will be no direct benefit to you.  However, if you 
request it, a summary of the results will be mailed to you.  It is hoped that the information gained in 
this study will benefit society by providing school districts and their supply chain members with 
information on organizational attributes that influence the adoption of technology utilized in supply 
chain management. 
  
COSTS AND COMPENSATION 
 
You will not have any costs from participating in this study. You will not be compensated for 
participating in this study.   
 
PARTICIPANT RIGHTS 
 
Your participation in this study is completely voluntary and you may refuse to participate or leave the 
study at any time.  If you decide to not participate in the study or leave the study early, it will not 
result in any penalty or loss of benefits to which you are otherwise entitled.  
 
CONFIDENTIALITY 
 
Records identifying participants will be kept confidential to the extent permitted by applicable laws 
and regulations and will not be made publicly available.  However, federal government regulatory 
agencies, auditing departments of Iowa State University, and the Institutional Review Board (a 
committee that reviews and approves human subject research studies) may inspect and/or copy your 
records for quality assurance and data analysis.  These records may contain private information.   
 
To ensure confidentiality to the extent permitted by law, the following measures will be taken.  The 
online questionnaire will ask for your identifying information so that a summary of results can be 
emailed to you.  When the information is downloaded, this identifying information will be removed 
from the file and replaced with an arbitrarily assigned number that is non-identifying.  A paper list of 
identities and matching assigned numbers will be kept in the principal investigator’s office.  This 
procedure will prevent your identity from being revealed even if the principal investigator’s computer 
were breached or stolen.  Only aggregated data will be reported in any publications or presentations 
resulting from the study.  Thus, if the results are published, your identity will remain confidential.  
The matching list will be destroyed at the conclusion of the research. 
 
QUESTIONS OR PROBLEMS 
 
You are encouraged to ask questions at any time during this study.   
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• For further information about the study contact.  
• Julie Boettger, RD, PhD Candidate, Department of AESHM, 31 MacKay Hall, Ames, IA 
50011-1120, 219-661-8738, Iowa State University, jaboettg@iastate.edu or 
• Professor Miyoung Jeong, Ph.D, Dept. of AESHM, 5 MacKay, Ames, IA  50011-1121, 
mjeong@iastate.edu. 
• If you have any questions about the rights of research subjects or research-related injury, 
please contact the IRB Administrator, (515) 294-4566, IRB@iastate.edu, or Director, (515) 
294-3115, Office of Research Assurances, Iowa State University, Ames, Iowa 50011.  
 
*************************************************************************** 
 
PARTICIPANT AGREEMENT TO PARTICIPATE 
 
Clicking on the link below indicates that you voluntarily agree to participate in this study, that the 
study has been explained to you, that you have been given the time to read the document and that 
your questions have been satisfactorily answered.  You may print this email to keep a print copy of 
this informed consent information.  If after beginning the questionnaire, you change your mind and 
decide not to participate, you can simply break the link.   
 
 
INVESTIGATOR STATEMENT 
 
By clicking on the survey link below, you will be giving the researcher your informed consent to 
participate in the study. 
 
[insert link] 
 
Please access and complete the on-line survey questionnaire above by [DATE]. 
 
Thank you very much for your help! 
 
Sincerely, 
 
Julie Boettger, RD     Miyoung Jeong, PhD 
PhD Candidate      Associate Professor 
31 MacKay Hall     5 MacKay Hall 
Foodservice and Lodging Management   Foodservice and Lodging Management 
Iowa State University     Iowa State University 
Ames, IA 50011-1120     Ames, IA 50011-1121 
Phone: 219-661-8738     515-294-3038 
Email: jaboettg@iastate.edu    mjeong@iastate.edu 
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APPENDIX C. QUESTIONNAIRE 
 
Effects of Organizational Attributes on Adoption of Technology for Supply Chain Management 
in School Nutrition Programs 
 
The school nutrition program director responsible for managing the school nutrition program 
should complete this questionnaire. All responses are confidential and will be reported in aggregate. 
Email addresses are not linked to survey responses. Participation in this research will help provide 
information about attributes that influence the adoption of technology in supply chain management in 
school nutrition programs (SNP).  
 
Please respond to this survey based on your district’s experience during the past year. The survey 
should take about 15 minutes to complete.  
 
Please use the following definitions when answering the survey questions.  
 
Supply Chain Management: Supply chain management is the integration of key business 
processes from end user through the original suppliers that provides products, 
services, and information that add value for customers and other stakeholders. 
 
School Nutrition Program Supply Chain Members: Farmers, manufacturers, distributors, 
federal and state governmental agencies, banks, other departments within the school 
district (e.g., accounting, payroll, and purchasing), and school nutrition customers 
(e.g., students and staff). 
 
Supply Chain Orientation: A measurement of an organization’s ability to build and 
maintain a culture and philosophy that supports relationships with supply chain 
partners. 
 
Information Orientation: A measurement of an organization’s ability to effectively manage 
and use information resulting in superior business performance. 
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PART 1. SUPPLY CHAIN ORIENTATION 
Using the following scale, please rate each statement as it relates to your school nutrition departments 
supply chain orientation. 
 
1 = Strongly Disagree (SD) 
2 = Disagree (D) 
3 = Neutral (N) 
4 = Agree (A) 
5 = Strongly Agree (SA) 
 
SD D N A SA 1. Supply Chain Orientation 
1 2 3 4 5 
 
1. The school nutrition department can be counted on to 
honor commitments made to our supply chain members. 
     
2. The school nutrition department is knowledgeable about 
our products and services when we are doing business 
with our supply chain members. 
     
3. The school nutrition department does not make false 
claims to our supply chain members. 
     
4. The school nutrition department is cautious about 
sharing information when dealing with our supply chain 
members.  
     
5. The school nutrition department can count on our 
supply chain members to consider how their future 
decisions and actions will affect us.  
     
6. When it comes to things that are important to the school 
nutrition department, we can depend on the support of 
our supply chain members. 
     
 
7. The school nutrition department defends trusted supply 
chain members when outsiders criticize them. 
     
8. The school nutrition department is continually on the 
lookout for other supply chain members to replace or 
add to our current supply chain members. 
      
9. The school nutrition department engages in multi-year 
contracts with vendors when allowable by state and 
federal regulations.  
     
10. The school nutrition department does not hesitate to 
switch vendors if they can get a lower price for one or 
more items.  
     
11. The school nutrition department is patient with supply 
chain members when they make isolated mistakes that 
cause trouble for the school nutrition department.  
     
 
12. The school nutrition department is willing to make 
cooperative changes with our supply chain members.  
     
13. The school nutrition department frequently promotes 
competition among vendors for procurement of food 
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SD D N A SA 1. Supply Chain Orientation 
1 2 3 4 5 
and supplies.  
14. The school nutrition department involves vendors in 
departmental changes that may affect them.  
     
15. The school nutrition department believes supply chain 
members must work together to be successful.  
     
16. The school nutrition department views the supply chain 
as a value added piece of our business.  
     
 
17. The school nutrition department’s business goals and 
objectives are consistent with those of our supply chain 
members. 
     
18. Although the school nutrition department is a non-profit 
organization, we still maintain business practices 
similar to profit-seeking private sector businesses.  
     
19. The Superintendent and other executive level managers 
of our school district and the CEO of our supply chain 
members have similar operating philosophies. 
     
20. Vendors are often frustrated with our school nutrition 
department because our organizational culture is very 
different when compared to the vendor’s culture. 
     
21. Our school district practices site-based management 
requiring a lot of collaboration and extra time when 
decisions are made, which frustrates our vendors 
because their business decisions are made quickly.  
     
 
22. The school nutrition department can easily replace our 
main food and supply providers with other suppliers. 
     
23. Some of our supply chain members have heavily 
invested resources in the school nutrition department 
and would incur a significant loss if we discontinued 
our business relationship with them.  
     
24. It would be difficult for our main suppliers to replace 
the sales and profits our school nutrition program 
generates. 
     
25. The school nutrition department goes to great lengths to 
ensure that it can easily change suppliers on a regular 
basis. 
     
26. We have invested resources to accommodate our main 
food and supply vendors and switching to a new vendor 
would be cost prohibitive.  
     
 
27. The Superintendent and other executive level managers 
in the school district have not shown interest in building 
and enhancing relationships with supply chain 
members.   
     
28. The Superintendent and other executive level managers      
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of our school district repeatedly tell employees that 
building, maintaining, and enhancing long term 
relationships with our supply chain members are 
important to the school district’s success.  
29. The Superintendent and other executive level managers 
of our school district repeatedly tell employees that 
sharing valuable strategic information with our supply 
chain members is important to the school district’s 
success.  
     
30. The Superintendent and other executive level managers 
of our school district repeatedly tell employees that 
sharing risk and rewards with supply chain members is 
important to the school district’s success.  
     
31. The Superintendent and other executive level managers 
of our school district offer various education 
opportunities about supply chain management.  
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PART 2. INFORMATION ORIENTATION 
Please answer the following questions by checking all responses that apply.  
 
2. Information Technology Practices 
32.  Which of the following school nutrition department functions use technology to ensure 
the work of employees is efficient, consistent, and of high quality? (check all that apply) 
 Point of sale 
 Customer relationship management e.g., dietary restrictions, account balance, meal 
status 
 Meal application processing 
 Meal application scanning 
 Procurement & bidding 
 Food and supply order entry 
 Food production scheduling 
 Food production forecasting 
 Recipe development and management 
 Menu planning 
 Nutrient analysis 
 Warehouse management 
 Food and supply delivery management 
 Inventory control 
 Receiving of food and supplies 
 Scanning bar codes when receiving food and supplies 
 Scanning bar codes when taking inventory 
 Food safety and security 
 Employee safety 
 Other (Text Box) ______________ 
33.  Which of the following school nutrition department functions use technology to facilitate 
timely, accurate exchange of information with other departments in the school district? 
(check all that apply) 
 Accounts payable e.g., submitting invoice information 
 Accounts receivable e.g., billing other departments and organizations 
 Receiving orders for catered events 
 Payroll e.g., tracking employee work hours 
 Asset tracking e.g., capital equipment inventory, equipment repair 
 Risk management e.g., reporting accidents 
 Facilities and Maintenance e.g., reporting service requests 
 Technology support e.g., reporting service requests 
 Human resources e.g., processing employee applications 
 Purchasing e.g., managing purchase orders, bid responses 
 Financial Reporting 
 Other (Text Box) ______________ 
34.  Which of the following school nutrition department functions use technology to facilitate 
timely, accurate transfer of information with other organizations in the supply chain? 
(check all that apply) 
 Placing food and supply orders with vendors 
 Receiving advanced shipping notices from vendors 
 Receiving delivery tickets from vendors 
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 Scanning product bar codes when accepting deliveries 
 Receiving invoices from vendors 
 Paying vendor invoices 
 Receiving product information from vendors e.g., nutrient information 
 Advertising bid information 
 Receiving bids responses from vendors 
 Placing commodity orders with USDA through ECOS 
 Placing commodity orders with state agencies 
 Filing reimbursement claims with state agencies 
 Reconciling bank deposits 
 Other (Text Box) ______________ 
35.  Which of the following school nutrition department functions use technology to facilitate 
timely, accurate exchange of information with parents, students, or staff? 
 Online prepayment system 
 Prepayment kiosks on school campuses 
 Customer satisfaction surveys 
 Scanable meal application forms 
 Online meal application forms 
 Other (Text Box) ______________ 
 
 
Using the following scale, please rate each statement as it relates to information orientation to 
facilitate supply chain management. 
 
1 = Strongly Disagree (SD) 
2 = Disagree (D) 
3 = Neutral (N) 
4 = Agree (A) 
5 = Strongly Agree (SA) 
 
SD D N A SA 2. Information Orientation 
1 2 3 4 5 
 
36.   School nutrition management uses technology to 
identify revenue, participation, or cost trends in order to 
react proactively.  
     
37.  School nutrition management uses technology to gather 
data for defending department strategies.  
     
38.  School nutrition management uses their experience and 
gut feelings to anticipate and forecast business 
conditions such as projecting revenue, costs, 
procurement needs, and participation.  
     
 
39.  The school nutrition department uses technology to spot 
changes in customer demands and purchasing trends 
e.g., point of sale records. 
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40.  Vendors meet with the school nutrition department 
regularly (at least once a quarter) to exchange supply 
and demand forecasts with each other.  
     
41.  In the school nutrition department, we have worked 
with suppliers to utilize a common code for identifying 
products such as a Universal Product Code (UPC). 
     
42.  In the school nutrition department, employees often 
make decisions based on opinions rather than formal 
data.  
     
43.  In the school nutrition department, databases are kept 
current and old, irrelevant data are removed on a regular 
basis.  
     
 
44.  In the school nutrition department, information about 
failures, mistakes, and errors are shared and discussed 
constructively.  
     
45.  The school nutrition employees provide information to 
justify their decisions more often than using information 
to make decisions.  
     
46.  The school nutrition employees frequently keep 
information to themselves. 
     
47.  The school nutrition department shares information on 
business performance with school nutrition employees.  
     
48.  The school nutrition department uses information and 
data to improve employee performance.  
     
49.  Information is provided on a “need to know” basis so 
school nutrition employees know what to do but may 
not know why they are doing it.  
     
50.  The school nutrition department trusts the quality of 
formal sources of information and does not need to rely 
on informal sources.  
     
 
 
SD D N A SA 3. Supply Chain Orientation. 
1 2 3 4 5 
 
51.  Our supply chain members have contributed a great 
deal to our school nutrition program’s success. 
     
52.  Our school nutrition management team meets regularly 
with supply chain members and examines processes that 
add costs without adding value to customers.  
     
53.  We recognize that our school nutrition business 
contributes a great deal to the success of our supply 
chain members’ organizations.   
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SD D N A SA 4. Information Orientation. 
1 2 3 4 5 
 
54.  The school nutrition department regularly focuses on 
information that will help us know if we are meeting 
our goals.  
     
55.  Technology used by the school nutrition department is 
vital to our success.  
     
56.  When our school nutrition department management 
team meets to make important decisions, all members 
expect to review and discuss data relevant to the 
decision-making process.  
     
 
 
SD D N A SA 5. Willingness to Adopt Technology for Supply Chain 
Management Initiatives. 1 2 3 4 5 
 
57.  Overall, the school nutrition department is willing to 
adopt technology used to exchange information within 
the school district or between members of our supply 
chain.  
     
58.  Technology used to exchange information within the 
school district or between members of our supply chain 
will help lower operating costs in the school nutrition 
program. 
     
59.  Technology used to exchange information within the 
school district or between members of our supply chain 
will help increase productivity of the school nutrition 
program.  
     
60.  The costs and other disadvantages of using technology 
to exchange information within the school district or 
between members of the school nutrition supply chain 
outweigh the advantages. 
     
61.  Using technology to exchange information within the 
school district or between members of the school 
nutrition supply chain will give the school nutrition 
program greater control. 
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PARTS 6 and 7. SCHOOL DISTRICT AND RESPONDENT DEMOGRAPHICS 
Please answer the following questions. 
 
6. District Profile. 
62.  What is student enrollment in your district for this school year? (drop down list) 
A. Less than 20,000 students 
B. 20,001 to 30,000 students 
C. 30,001 to 70,000 students 
D. More than 70,000 students 
63.  How many full and part-time employees are currently employed by the school nutrition 
department? 
A. Under 500 
B. 500 or more 
64.  In which USDA region is the district located? (drop down list) 
A. Northeast 
B. Mid-Atlantic 
C. Southeast 
D. Midwest 
E. Southwest 
F. Mountain Plains 
G. West 
65.  What is percent of free and reduced meal applications in your district?: (drop down list) 
A. Less than 25% 
B. 25 – 50% 
C. 51 – 75% 
D. More than 75% 
66.  Which of the following describes the management of your school nutrition program? (drop 
down list) 
A. The program is self operated by the school district 
B. A foodservice management company manages the program 
67.  (If FSMC) What percentage of food and supplies are purchased from corporate sources? (drop 
down list) 
A. Less than 25% 
B. 25 – 50% 
C. 51 – 75% 
D. More than 75% 
68.  Are food and supplies for your school nutrition program purchased through a purchasing 
cooperative? (drop down list) 
A. Yes 
B. No 
69.  Are the majority of menu items for your school nutrition program produced in one centralized 
production facility? 
A. Yes 
B. No 
70.  Are food and supplies for your school nutrition program delivered to and distributed from a 
central location or warehouse? (drop down list) 
A. Yes 
B. No 
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6. District Profile. 
71.  What was the average financial picture for the school nutrition department the last three years?  
A. Costs exceeded income 
B. Income equaled costs 
C. Income exceeded costs 
 
 
7. Respondent Profile. 
The following describes my background:   
72.  Gender (Drop down list) 
A. Female 
B. Male 
73.  Age (Drop down list) 
A. Less than 30 years 
B. 30 – 40 years 
C. 41 – 50 years 
D. 51 – 60 years 
E. More than 60 years 
74.  Years of experience as a foodservice professional (Drop down list) 
F. Less than 5 
G. 5 – 9 
H. 10 - 14 
I. 15 – 20 
J. More than 20 
75.  Highest level of education: (Drop down list) 
A. High school 
B. Two year degree 
C. Four year college degree 
D. Master’s degree 
E. Doctorate degree 
76.  Description of Position: (Drop down list) 
A. School Nutrition Program Director 
B. School Nutrition Administrator or Supervisor  
C. School Nutrition Purchasing Manager 
D. School Nutrition Technology Manager 
E. District Purchasing Manager 
F. District Technology Manager 
G. Other __________ (Type in response) 
 
 
Optional. To receive a copy of this study, please provide the following information: 
 
Name (fill in) 
School district name (fill in) 
Email address (fill in) 
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APPENDIX D. QUESTIONNAIRE FOLLOW-UP COMMUNICATION 
 
[Date] 
 
Dear Foodservice Professional: 
 
Last week you received an invitation to complete a survey about organizational attributes that 
influence the use of technology in supply chain management. If you have already completed the 
survey, thank you very much. 
 
If you have not completed the survey, you can do so by clicking on the following link: 
 
[insert link] 
 
Please complete the survey by [Date]. 
 
Please keep in mind that your participation is very important as it will provide collective insights 
from the largest 500 school districts with information about organizational attributes that influence 
the use of technology in supply chain management. Your responses are confidential, and only 
aggregated data will be reported. 
 
If you have questions about the rights of research subjects or related injury, please contact the Office 
of Research Assurances, 1138 Pearson Hall, Iowa State University, 515-294-3115; 
dament@iastate.edu. 
 
Thank you very much for your help! If you want a summary of the research results, please email your 
request to me at jaboettg@iastate.edu. 
 
Sincerely, 
 
Julie Boettger, RD     Miyoung Jeong, PhD 
PhD Candidate      Associate Professor 
31 MacKay Hall     5 MacKay Hall 
Foodservice and Lodging Management   Foodservice and Lodging Management 
Iowa State University     Iowa State University 
Ames, IA 50011-1120     Ames, IA 50011-1121 
Phone: 219-661-8738     515-294-3038 
Email: jaboettg@iastate.edu    mjeong@iastate.edu 
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APPENDIX E. MEASUREMENT ITEM DESCRIPTIONS 
Item  Construct Source 
SC1 The school nutrition department can be counted on 
to honor commitments made to our supply chain 
members. 
Trust Adapted from Min 
& Mentzer, 2004 
SC2 The school nutrition department is knowledgeable 
about our products and services when we are doing 
business with our supply chain members. 
Trust Adapted from Min 
& Mentzer, 2004 
SC3 The school nutrition department does not make false 
claims to our supply chain members. 
Trust Adapted from Min 
& Mentzer, 2004 
SC4 The school nutrition department is cautious about 
sharing information when dealing with our supply 
chain members.  
Trust Adapted from Min 
& Mentzer, 2004 
SC5 The school nutrition department can count on our 
supply chain members to consider how their future 
decisions and actions will affect us.  
Trust Adapted from Min 
& Mentzer, 2004 
SC6 When it comes to things that are important to the 
school nutrition department, we can depend on the 
support of our supply chain members. 
Trust Adapted from Min 
& Mentzer, 2004 
SC7 The school nutrition department defends trusted 
supply chain members when outsiders criticize 
them. 
Commitment Adapted from Min 
& Mentzer, 2004 
SC8 The school nutrition department is continually on 
the lookout for other supply chain members to 
replace or add to our current supply chain members. 
Commitment New 
SC9 The school nutrition department engages in multi-
year contracts with vendors when allowable by state 
and federal regulations.  
Commitment New 
SC10 The school nutrition department does not hesitate to 
switch vendors if they can get a lower price for one 
or more items.  
Commitment New 
SC11 The school nutrition department is patient with 
supply chain members when they make isolated 
mistakes that cause trouble for the school nutrition 
department.  
Commitment Adapted from Min 
& Mentzer, 2004 
SC12 The school nutrition department is willing to make 
cooperative changes with our supply chain 
members.  
Cooperative 
Norms 
Adapted from Min 
& Mentzer, 2004 
SC13 The school nutrition department frequently 
promotes competition among vendors for 
procurement of food and supplies.  
Cooperative 
Norms 
New 
SC14 The school nutrition department involves vendors in 
departmental changes that may affect them.  
Cooperative 
Norms 
New 
SC15 The school nutrition department believes supply 
chain members must work together to be successful. 
Cooperative 
Norms 
Adapted from Min 
& Mentzer, 2004 
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SC16 The school nutrition department views the supply 
chain as a value added piece of our business.  
Cooperative 
Norms 
Adapted from Min 
& Mentzer, 2004 
SC17 The school nutrition department’s business goals 
and objectives are consistent with those of our 
supply chain members. 
Organizational 
Compatibility 
Adapted from Min 
& Mentzer, 2004 
SC18 Although the school nutrition department is a 
nonprofit organization, we still maintain business 
practices similar to profit-seeking private sector 
businesses.  
Organizational 
Compatibility 
New 
SC19 The Superintendent and other executive level 
managers of our school district and the CEO of our 
supply chain members have similar operating 
philosophies. 
Organizational 
Compatibility 
Adapted from Min 
& Mentzer, 2004 
SC20 Vendors are often frustrated with our school 
nutrition department because our organizational 
culture is very different when compared to the 
vendor’s culture.  
Organizational 
Compatibility 
New 
SC21 Our school district requires a lot of collaboration 
and extra time when decisions are made, which 
frustrates our vendors because their business 
decisions are made quickly.  
Organizational 
Compatibility 
 
New 
SC22 Our district can easily replace our main food and 
supply providers with other suppliers.  
Interdependence Adapted from 
Kumar et al., 1995 
SC23 Some of our supply chain members have heavily 
invested resources in the school nutrition 
department and would incur a significant loss if we 
discontinued our business relationship with them.  
Interdependence New 
SC24 It would be difficult for our main suppliers to 
replace the sales and profits our district generates.  
Interdependence Kumar et al., 1995 
SC25 The school nutrition department takes measures to 
ensure that it can easily change suppliers on a 
regular basis. 
Interdependence New 
SC26 The school nutrition program has invested resources 
to accommodate our main food and supply vendors 
and switching to a new vendor would be cost 
prohibitive.  
Interdependence New 
SC27 The superintendent or other executive level 
administrators in the school district have not shown 
interest in building and enhancing relationships with 
supply chain members. (reverse wording) 
Top Management 
Support 
Adapted from Min 
& Mentzer, 2004 
SC28 Top managers repeatedly tell employees that 
building, maintaining, and enhancing long term 
relationships with our supply chain members are 
critical to this department’s success.  
Top Management 
Support 
Adapted from Min 
& Mentzer, 2004 
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SC29 Top managers repeatedly tell employees that sharing 
valuable strategic/tactical information with our 
supply chain members is critical to this 
department’s success.  
Top Management 
Support 
Adapted from Min 
& Mentzer, 2004 
SC30 Top managers repeatedly tell employees that sharing 
risk and rewards with supply chain members is 
critical to this department’s success.  
Top Management 
Support 
Adapted from Min 
& Mentzer, 2004 
SC31 Top management offers various education 
opportunities about supply chain management.  
Top Management 
Support 
Adapted from Min 
& Mentzer, 2004 
SC32 Supply chain members have contributed a great deal 
to our school nutrition program’s success. 
Supply Chain 
Orientation 
New 
SC33 Our school nutrition management team meets 
regularly with supply chain members and examines 
processes that add costs without adding value to 
customers. 
Supply Chain 
Orientation 
New 
SC34 The school nutrition department recognizes that our 
business contributes a great deal to the success of 
our supply chain members’ organizations 
Supply Chain 
Orientation 
New 
IO1 School nutrition management use technology to spot 
revenue, participation, or cost trends in order to 
react proactively.  
Information 
Technology 
Practices 
Adapted from 
Marchand, 
Kettinger, & 
Rollins, 2001a 
IO2 School nutrition management use technology to 
gather data used to defend department strategies.  
Information 
Technology 
Practices 
Adapted from 
Marchand, 
Kettinger, & 
Rollins, 2001a 
IO3 School nutrition management uses their experience 
and gut feelings to anticipate and forecast business 
conditions such as projecting revenue, costs, 
procurement needs, and participation.  
Information 
Technology 
Practices 
Adapted from 
Marchand, 
Kettinger, & 
Rollins, 2001a 
IO4 School nutrition management utilizes technology to 
spot changes in customer demands and purchasing 
trends such as point of sale records and electronic 
surveys. 
Information 
Management 
Practices 
Adapted from 
Marchand, 
Kettinger, & 
Rollins, 2001a 
IO5 Our suppliers meet with us regularly (at least once a 
quarter) to exchange supply and demand forecasts 
with each other.  
Information 
Management 
Practices 
Adapted from 
Marchand, 
Kettinger, & 
Rollins, 2001 
IO6 In the school nutrition department, we have worked 
with suppliers to utilize a common code for 
identifying products such as the Universal Product 
Code (UPC). 
Information 
Management 
Practices 
Adapted from 
Marchand, 
Kettinger, & 
Rollins, 2001a 
IO7 In the school nutrition department, employees often 
make decisions based on opinions rather than formal 
data.  
Information 
Management 
Practices 
Adapted from 
Marchand, 
Kettinger, & 
Rollins, 2001a 
108 
Item  Construct Source 
IO8 In our department, databases are kept current and 
old, irrelevant data is removed on a regular basis.  
Information 
Management 
Practices 
Adapted from 
Marchand, 
Kettinger, & 
Rollins, 2001a 
IO9 In our department, information about failures, 
mistakes, and errors are shared and discussed 
constructively.  
Information 
Behaviors and 
Values 
Adapted from 
Marchand, 
Kettinger, & 
Rollins, 2001a 
IO10 The school nutrition personnel frequently distribute 
information to justify their decisions more often 
than using information to make a decision.  
Information 
Behaviors and 
Values 
Adapted from 
Marchand, 
Kettinger, & 
Rollins, 2000 
IO11 Our people frequently keep information to 
themselves.  
Information 
Behaviors and 
Values 
Adapted from 
Marchand, 
Kettinger, & 
Rollins, 2000 
IO12 Our department shares information on business 
performance with our employees.  
Information 
Behaviors and 
Values 
Adapted from 
Marchand, 
Kettinger, & 
Rollins, 2001a 
IO13 Our department uses information and data to 
improve employee performance.  
Information 
Behaviors and 
Values 
Adapted from 
Marchand, 
Kettinger, & 
Rollins, 2001a 
IO14 Information is provided on a “need to know” basis 
so employees know what to do but may not know 
why they are doing it.  
Information 
Behaviors and 
Values (reverse 
score) 
Adapted from 
Marchand, 
Kettinger, & 
Rollins, 2001a 
IO15 We trust the quality of formal sources of 
information and do not need to rely on informal 
sources.  
Information 
Behaviors and 
Values 
Adapted from 
Marchand, 
Kettinger, & 
Rollins, 2001a 
OIO1 The school nutrition department regularly focuses 
on information that will help us know if we are 
meeting our goals. 
Information 
Orientation 
New 
OIO2 Technology used by the school nutrition department 
is vital to our success. 
Information 
Orientation 
New 
OIO3 When our school nutrition department management 
team meets to make important decisions, all 
members expect to review and discuss data relevant 
to the decision-making process. 
Information 
Orientation 
New 
W1 Overall, I am willing to adopt software used to 
exchange information within my organization or 
between members of our supply chain. 
Willingness to 
Adopt 
Adapted from 
Davis, 1989 
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W2 Software used to exchange information within my 
organization or between members of our supply 
chain will help lower operating costs in our district 
school nutrition program. 
Willingness to 
Adopt 
Adapted from 
Davis, 1989 
W3 Software used to exchange information within my 
organization or between members of our supply 
chain will help increase productivity of our district 
school nutrition program.  
Willingness to 
Adopt 
Adapted from 
Moore & 
Benbasat, 1991 
W4 The disadvantages of using software used to 
exchange information within my organization or 
between members of our supply chain outweighs the 
advantages. 
Willingness to 
Adopt 
Adapted from 
Moore & 
Benbasat, 1991 
W5 Software used to exchange information within my 
organization or between members of our supply 
chain will give me greater control over my school 
nutrition program. 
Willingness to 
Adopt 
Adapted from 
Moore & 
Benbasat, 1991 
 
